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(57) Abstract: 

FIELD: computer engineering, in 
particular, for encoding of input signal by 
running prediction encoding, discrete cosine 
transfornn, data sampling with constant 
quantization step. non-uniform encoding 
(with alternating length). SUBSTANCE: method 
involves encoding of first data group and 
subsequent detection (assigning) code length 
for allocation (setting) for each frame or 
each image group using data length in each 
given time interval, for example, for 
duration of each frame in first encoded data 
group and total length of data available for 
encoding of input video signal in each given 
time interval using assigned number of codes 
for generation of second group of encoded 
data. This results in possibility of 
alternating length encoding, when encoding 
rate alters in any given time interval. So, 
even if sequence of images (frames) for 
complex picture is given, there is not way 
to ensure large quantization step for these 
images as in state-of-the-art devices. This 



provides possibility to generate uniform 
image of high quality in various cases. In 
addition since second group of encoded data 
has alternating rate, then if such data are 
recorded onto information medium. a 
restricted size of buffer memory nnay be used 
with greater efficiency and infornnation 
storage duration may be extended. Finally, 
image data of high quality and uniformity in 
all possible cases can be read from medium 
which stores this image. EFFECT: increased 
image quality. increased efficiency of 
buffer memory usage. 28 cl, 12 dwg 
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06jiacTb npHMBHeHMn. 

HacTonLi4ee M3o6peTeHMe othocmtca k 
cnooo6y KOAkipoBawMP noABVDKHoro 
M3o6pa)KeHMfl, K ycTpoftCTBy KOAMpoeaHMfl 
noABVDKHoro vi3o6pa>KeHiifl \a k HOCkiTe/ito 
MHCpopMai^uiM B BMAe sankicaHHoro noABkOKHoro 
M3o6pa;KeHMfl, a 6onee KOHKpeTHO oho 
OTHOCMTCfl K cnooo6y M ycTpoWcTBy 
KOAi^poBaHMfl noABM)KHoro ki306pa)KeHMfl. k 
HOCMTenio 3ankicaHHoro noABM>KHoro 
ui3o6pa)KeHbin, KOTopbif^ kicnojibsyeTcn b 
CMcreMe An$i KOAViposaHMfl n nocneAyK>Li4ero 
xpaHeHkiq. k BViAeocMmajiy noABM)KHoro 
i>i3o6pa)KeHMfl, K perMCTpauMM KOAMpoBaHHoro 
ckirHBDa Ha HOCMiene HH^opMai^Mi/i. raKOM icaK, 
HanpkiMep, onTMMecKMC^ a^ck, MamMTHbift a^ck 
MjiM MamnTHafl jieHra n T.n., a raioKe k 
CMCTeMaM Ann nepeAanki BMAeocMmana 
noABiDKHoro M3o6pa)KeHkiR Mepe3 nepeAaiou^io 
cpeAy. 

npeAnocbiJiKM cosAaHMfl bi3o6peTeHvin. 

Pfl nocneAHero BpeMenvi b ckicTeMax 
nepeAaMM BHAeocurHana noABMJKHoro 
\A2oQpa>Kem^ b yAa/ieHHbie tohkm, KaK, 
HanpuMep, b TemBnanoHHbix cucTeiviax 
nepeAaHM c K0Hct)epeHi4neC^, b TeneBManoNHbix 
Tenec})OHHbix cucreMax n T.n., mjim b cucTewax 
perMCTpai^nM BMAeocumana Ha raKnx 
Hocurenflx, kbk onrnHecKnv^ A^^ck, MamnTHbiP^ 
AUCK M/iM MamnTHafl neHTa m t.h., nnn npM 
BOcnpoM3BeAeHMM aanncaHHoro BUfleocMrHarja 
noABM)KHoro M3o6paxeHMfl, 6biJia LunpoKo 
pacnpocTpaHena laK HasbiBaeMan cxeMa 

3Ct)4)eKTMBHOrO KOAMpOBaHMfl RpM 601189 
34)ci)eKTMBH0M MCnOJIbSOBaHHH TpaCCbl 

nepeAaHkt BkiAeocMrnana [\Anv\ HOCMTen^ aanncM 
naoGpaKeHMfl), KorAa aa chgt nonojibaoBaHUfl 
KOppennuuM Me>KAy cTpoKaMM nnn KoppenfluuM 
Me)KAy KaApaMM BuiAeoci^rHajia CHM>KaeTcn 
Ma6biT0HH0CTb no npocTpancTBeHHoi^ ocm m no 
BpeMGHHOt^ ocu, M nepeAaeicfl TonbKO 
Han6ojiee cyi^ecTBeHHaw nH^jopMai^nfl, mo 
yBejiMMMBaeT 34)4)eKTMBH0CTb nepeABHu. 

HanpuMep, npM o6pa6oTKe b bma© 
KOAMposaHkin b HanpaBJieHkiM 
npocrpaHCTBeHHOf^ ocm (Aanee b leKcre - 
BHyrpMKaApoBoe KOAi^poBaHkie) KoppenRUi/in 
Me>KAy cTpoKaMM BHAeocMmana ncnojibayercn 
laK, KBK noKaaano na c|)nr. 7. flpn nonbiTKe 
nepeABTb cooTseTCTByioLmie M3o6pa)KeHMfl PC1, 
PC2. PC3.... npeAcraBJiHioi^Me cx55om b 
MOMBHTbi BpeweHU t1 . 12. t3,... nOABH>KHbie 

H3o6pa>KeHH«, Aannbie H3o6pa>KeHHfl, 
noAne)KaL4Me o6pa6oTKe n nepeAane. 
noABepraioTC^ oAHOMepHoiwy KOAnpoBaHUfo. 
HanpuMep. b pawKax oahoC^ m to\a >Ke ctpokm, 
MJiM >Ke M3o6pa>KeHMe paaGnBaeTCfl, nanpHMep, 

Ha HeCKOJlbKO 6/lOKOB, HTO HoaBonfleT 

noABeprnyTb AaHHbie M3o6pa>KeHMfl b 
cooTBercTBytoiAMX 6jioKax AByMepnoMy 

KOAHpOBBHUKJ C TeWI, HT06bl OCyi^eCTBMTb 

OKaTue AaHHbix, hto yBejinHUBaer 
3(})4)eiaMBHOCTb nepeAaHM. 

KpOMe Toro, rvpvi o6pa6oTKe KOA^poBaH^eM b 
HanpaaneHMii ocm apeueHM (Aa/iee raioKe > 
BHyrpuKaApoBoe KOAMpoBaHMe) BHyrpHKaAPOBan 
KoppejiflL^MP BMAeocMmaxia McnonbayeTcn 
onpeAejieHMfl (c noMOLUbio tsk nasbiBaeMoro 
npomoaMpyioii^ero KOAMpoeaHkin) ABHHbix 
ii3o6pa)KeHMn PC12. PC23,... kiMeioiAVix 
HeAOcraroK 3JieMeHTOB (tbk nasbiBaeMbix 

nporH03MpOBaHHblX 0UJM60K) B Ka>KAOM M3 

nkiKcejiej!) AaHHbix i>i3o6pa)KeHkif^, o6iAkix An^t 
CMe)KHbix M3o6pa>KeHMi^ PC1, PC2 m PC3. b 
nocjieAOBarejibHOCTM 3Tmx A3HHbix PC12. 
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PC23,... noAnexaiuMX nepeAane, ocyu^ecTsnflfl, 

TaKMM 06pa30M, OKBTHe AaHHux. a 

cneAOBare/ibHO, m yaenkiMMBasi 34xt)eKTkiBHocTb 
nepeAaMM. 

TaKMM o6pa3ou, no cpaBHeHMio co cnyHaeM, 
KorAa nepeAaiorc^ Bce AaHHbie M3o6pa)KeHMi4 
PC1, PC2. PC3,... B AaHHOM cnynae 
BMAeocMmaji Mo^er 6biTb nepeAan na ocHoae 
sHamiTejibHo MeHbiuero KOjiMHecTBa AaHHbix. 

KpoMe Toro, b npoi^ecce npomoskipyioLi^ero 
KOAMpoaaHMfl BO BpeMn onvicaHHoro Bbiiue 
BHyrpuKaApoBoro KOAi^poaaHkifl npMMeHflercfl 
raioKe npomosMpyeMa^i KOMneHcaL\Mfl 
ABM)KeHMfl. HanpMMep. a oO-beMS MaccMBOB. 

COCTOflLAMX M3 MaKpo6j10KOB, C TSM, MT06bl 611^6 

6onee yaenMHMTb dctxpeiaMBHOCTb. HanpMMep. 
KorAa nepcoHa)K b ueHTpaJibHOi^ nacTM 

M306pa)KeHMfl ABMXeTCfi, laKOe ABM>KeHMe 

od-beiaa na M3o6pa}KeHMM o6Hapy>KMBaeTcn c 
L^ejibK) KoppeKUMM nojio)KeHMfl AaHHbix 
M3o6pa>KeHM;i, McnoribayeMbix AHf) 
nporH03MpoBaHMfl B npBAbiAyLMeM M306pa>KeHMM 
nyTBM BbinonneHMn npornoaMpyeMoro 

KOAMpOBBHUfl B npeAblAy^SM Mao6pa)KeHMM. MTO 

raiOKe Aaei BoaMo>KHocTb yaejinHMTb 

SCtJCteKTMBHOCTb KOAMpOBaHMfl. OAHaKO, ABX© 

KorAB npMMBH^ieTC^ TBKoe npomoaMpoBaHMO na 
ocHoae KOMnencai^MM ABM>KeHM$i, 6onbLUoe 
KoriMHecTBo AaHHbix no cpaBneHMio c toM 

HaCTbK) M306pa)KeHMfl, TAe 06"beKT ABM>KeTCfl M 

noflBfifleTCJi Ha aaflHew cfJOHe, aojdkho 6biTb 
nepeAano. Bbmav sToro, ne TonbKO 

KOMneHCai^Mfl ABM)KeHM^ B OnMCaHHOM BblLUe 

HanpaaneHMM snepeA, ho raiOKe m K0MneHcai4Mn 
ABM>KeHMn B HanpaaneHMM naaaA hhm Aa)Ke b 
o6oMX HanpaansHMflx - BnepeA m naaaA - 
McnofibayeTCfl coBMecTHo, mo Aaer 

BOaMO>KHOCTb 811^6 601188 yB8JlMMMTb 
34)43eKTHBHOCTb KOAHpOBaHMfl. 

Ct)aKTMH8CKM, KBK noKaaBHO Ha Cf)Mr. 8, B 

MaKpo6jioKax AaHHbix kbapob FO, F1. F2, F3 
Hyjieaoro, nepBoro, BToporo. rpeTbero,... 
KBApoB BMAoocMmana noABM)KHoro 
Mao6pa>KeHMfl, noAne>Kau48ro nepeAa^e, m b 
cjiynae, Korfla MMeioT m8cto MaweneHMfl b 
M3o6pa>KeHMM, HTO oooTBeicTBeHHo yKBaaHO 

BBKTOpaMM ABM>K8HMfl XO, X1 . X2, X3, ... 

nocneAOBaTejibHO Me)KAy KaApawiM, ycipoMCTBo 
Ha nepeAawLneM CTopone oGoaHanaeT KaApbi b 
aapanee aaAannoM KonMHecTse MHrepaa/ioB 
(HanpMMep, MCKnioHaH kb^kawm cneAywi^MM 

KBAP), T.e. BTOpOM, HeTSepTblM... . KBK KBAPbl 

MHTepnojiflUMM Ann tbk HaabiBaewof^ aapanee 
aaABBaeMOf^ kbapoboi;^ MHiepnonf^i^MM, kbk 
noKaaano na cfjMr. 8, c i^enbio ct)opMMpoBaHMn 
ABHHbix pj\9\ nepeAaMM b BMAe 
MHiepnonMpoBaHHbix kbapob F2X, F4X. . . . 
flanee. b oTHomeHMM HeMHTepnonMpoaanHbix 
KBApOB, ycTpoMCTBO HB nepeABtOLMei^ cTopone 
BbinojiHfleT aapanee aaAasaeMoe KOfiMpoBBHMe 
KBAPOB F1. F2. F3,... An« ^OpMMpOBBHMfl 
noAnejKaii^MX nepoAane AaHHbix 
HenHTepnonnpoBaHHbix KaApoB F1X, F3X,.... 
HanpMMep, paanocTb SP2 (npomoaMpyeMBfl 

0LUM6Ka) Me)KAy AaHHWMM KaAPOB c 

KOMneHcai^neM ABM)KeHMR F3 m F2. paanocTb 
SP4 Me>KAy AaHHbiMM kbapob c KOMneHcai^MeM 
ABMJKeHMJ? F1 M F2 M paaHOCTb Me)«wy AaHHbiMM 
KaApoB, nonynenHbix b peaynbTare 
MHTepnojiflL^MM AaHHbix KaApoB c KOMnencaL^Mei^ 
APM>KeHMq F1 m FT3, a raioKe AaHHbie KBApa F2 
cooTBeTCTBeHHO onpeAejiflioTCfl b mbccmbbx 
MaKpo6noKOB Ann cpaBHeHM^ paaHOCTM 

(AaHHWX) SP1 AaHHbix KBAPa F2 M 3TMX 

pasHOCTei^. Sareiwi AaHHbie, b cocTaae Koropyx 
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MMeeTcq MMHMMarbHoe KonnMecTBO flaHHbix, 

C(t)OpMMpOBaHHblX Ha OCHOBe SP1, SP4, 

BbiBOAHTCfl Ha nepeA9My kbk 
MHTepnojiMpoBaHHye AaHHbie F2X b Macci4Bax 
MaKpo6jioKOB. AHanorHHHO MHTepnonnpoeaHHbte 
Ann nepefljam AaHHbie F4X, ... reHepupytoTcn na 

OCHOBe COOTBeTCTByiOli^l^X KaAPOB 

kiHTepnoJiflL^MM. /lanee, /^HHbie 
HeMHTepno/ikipoBaHHbix K3AP0B F1, F3,... 
noflBepratOTCfl o6pa6oTKe AKH (flucKpeTHoe 
KOCMHycHoe npeo6pa30BaHMe) m 

HepaBHOMepHOMy KOA^poBaHHio Ann 
cpopMMpoBaHUfl noAne)KaLi4HX nepe/^ne ashhux 
HenHTepnojiMpoBaHHbix KaAPOs F1X, F3X, ... 

flaHHbie HenHiepnojinpOBaHHbix KaApoB 
F1X, F3X,... M flaHHbie HHTepnojinpoBaHHUX 
KaflpoB F2X. F4X, . . . nepeflatOTCfl b 
ycrpoi^cTBO na npkieiviHOf^ cTopone ooBMecTHO c 
BeiaopaMM flei^eHMfl xO, x1, x3,... 

C ApyroM CTOpOHbi, ycrpOMCTBO na npneMHOM 
CTopone BbinojiHfleT o6pa6oTKy 
AeKOAt^poBanneM, cooTBeTCTByK^u^i^M 
o6pa6oTKe KOfl^poBaHMeM na npeflaiOLLieE) 
CTopoHe, nepefl nepeflaMeJ^ flaHHbix 
(nepeflaBaeMbie flaHHbie 
HenHTepnonnpoBaHHbix KaflpOB F1X, F3X, . . . 
nepeflasaeMbie HHTepnojinpoBanHbie flaHHbie 
KaflpoB F2X, F4X,... flaHHbie BeKiopoB 

flBM>KeHMfl xO, X1, X3) C Tew, HT06bl 

BOcnpoM3BecTM flaHHbie KaflpoB FO, F1, F2, F3, 
. .. B peaynbTare KOMneHcai^nn flBM>KeHHfl 
BbinojiHflioTcn He TOJibKo B HanpaBJieHMn 
Bnepefl, ho m b HanpaaneHMH naaafl nnn fla>Ke b 
060HX HanpasneHMflx - snepefl m naaafl, hto 
fl^eT B03M0)KH0CTb ysejiMHUTb 611^6 Sojiee 

34)4)eKTMBHOCTb KOflUpOBaHMfl. 

HM>Ke npuBOflMTCR onucaHne ycrpoMCTB 

KOflUpOBaHMfl V\ fleKOflUpOBaHMfl, MMeiOLUMX 

onMcaHHbie Bbitiie ct^yHKi^nii. 

YCTpOi^CTBO KOflUpOBaHMH COflepXHT, KaK 

noKaaaHO na dp\Ar. 9, cxeMy 61 
npeflBapMienbHotH o6pa6oTKM. paaflejiflioiAyio 
BMfleoci/irHaji 6C na CMman npKOCTM ki 

L^BeTOpa3HOCTHblM CMrhaJl, 

npeo6pa30BaTejibHbie cxeMbi 62a m 636 
aHajior/i^Mcppa (flanee b reKcre Ml\ cxeMbi) flnw 
npeo6paaoBaHHfl cumana wpKocru m 
i^seTopaaHOCTHoro CMmana, cx)OTBeTCTBeHH0 
nocTynaiOLi^nx co cxewbi 61, b i^ncj^pOBbie 
cumanbi, 37 KaflpoBOM naMATu 63 pj}9\ xpaHSHUfl 

flaHHbix WpKOCTM M l^BeTOpa3HOCTHblX flaHHblX 

(flanee b leKcie - flannbte nao6pa>KeHMfl), 
nocrynaiOLMUX co cxeM A-U 62a n 626. cxewy 64 
npeo6paaoBaHMJi, cxewy 64 npeo6pa30BaHH5i 
cpopMara, c/iyKaunyK) raiOKe fln« cMHTbiBanny? 
flaHHbix H3 3y 63 KaflpoBOi^ naMflTH b 

COOTBeTCTBMH C 6nOHHblM CfJOpiWaTOM, M 

KOflnpyioL^ee ycrpoMCTBO (KOflep) 65 flns 

34)C{)eKTHBHOrO KOflUpOBaHMfl 6jlOKa, 

nocTynaK)i4ero co cxeMbi 64 npeo6pa30BaHHfl 
4>opMaTa, B flaHHbie wi3o6pa)KeHM;i. 

B npoL^ecce pa6oTbi cxeivia 61 
npeflsapi/iTenbHoti o6pa6oTKM pasfle/ifler 
BXOflHof^ BUfleocurHan BC na curnajibi flpKocru 
M L^BeTopaanocTHbiR. A/l\ cxewbi 
npeo6pa30BaHM$i 62a m 626 cooTBercTBeHHO 
npeo6pa3yiOT cMrnan apkoctm m 

L4BeTOpa3HOCTHbl(^ B flaHHbie npKOCTM \A 

i^BeropaaHOCTHbie AaHHbie rpynnaiMM no 8 6mt 
Ka)KAafl. 3y 63 xpaHUT 3TM AaHHbie. 

CxeMa 64 npeoOpaaoaaHMfi ct>opMaTa 

CMMTblBaer B COOTBeTCTBklUI C 6j10HHblM 

c|)opMaTOM. AaHHbie M3o6pa)KeHMn (A^HHble 

fipKOCTM M UBeTOpaSHOCTHbie AaHHbie, 
xpaHniflMecfl b 3V 63 K^ApOBoR naMRTM). KoAep 



65 KOA^pyer AaHHbie M3o6pa;KeHkiA, CHi<iTbiBafl 
MX TaKMM o6pa30M 0 aaAaHHoiil 

3Ct)Ct}eKTMBH0CTbl0 KOAMpOBdHVIfl B BblXOflHOf^ 

noTOK 6mt. 

3tot noTOK 6mt HanpaanneTCfl b ycrpof^cTBO 
^ 80 AeKOAMposaHkifl MaoOpereHMfl nepea 
nepeAaioLAyio cpeAY 70. Koropof^ MO>KeT 6biTb 
/im6o Tpacca pacnpocrpaHeHk^t CMma/ia, m^o 
Hockirenb aankicM M3o6pa)KeHMfl, nanpuMep 
ommecmP^ A\^ok, MamtiTHbiC^ amok mjim 
MamwTHafl neHTa m r.n. 

9to ycTpoi^cTBo AeicoAMpoBaHkifl 80 
coAepxckiT. KaK noKaaano na cj^kir. 9, AeKOAep 
81, cooTBercTByioiMMC^ KOAepy 65, cxewy 
npeoSpaaoBaHun 0opMaTa 82, cny^KaiMyio An5i 
npeoepaaoBanun A^HHblx kiao6pa)KeHk)fl. 
/5 BocnpoM3BeAeHHbix AaKOAepoM 81, b (t)opMaT 
KaApa, 3y 83 KaApoBoi^ naM^Tii Ann xpaneHMfl 
AaHHbix Mao6pa)KeHiifl, noA^saeMbix co cxeMbi 

82 npeo6pa30BaHMfl ct)opMaTa, Ll/A 
npeo6pa30BaTenbHbie cxeMbi 84a, 846 Ann 
npeo6pa30BaHiifl AaHHbix $ipKOCTM m 

20 L^BeropaanocTHbix AaHHbix. Koropbie 6birui 
CHMTaHbi Ma 3y 83 KaApoBoC^ naMflTM, b 
aHanoroBbie cMma/ibi, m nocneo6pa6oTOMHafi 
cxeMB 85 flnfl CMemeHMW CMma/ia apkoctm m 
i^BeTopaanocTHoro CMmana, noflaBaeMbix co 
cxeM 84a, 846 UJA npeo6paaoBaHMfi, b 
peayjibTare nero c[)opMMpyeTCfl BbixoflHoJ^ 
BUfleocMmaji. 

fleKOflep 81 fleKOflMpyer hotok 6mt, 
BbinoriHflfl onepai^mo fleKOflMpoaaHMw, 

COOTBeTCTByiOU^yK) 34)45eKTHBHOMy 

^ KOflnpoBaHMio B Koflepe 65, flns 

BOCnpOM3BefleHMfl flaHHbix M306pa>KeHMfl B 

6noMHOM cfiopMaTe. CxeMa 82 npeo6paayeT 3tm 
flaHHbie M3o6pa;KeHMfi m b c{)opMaTe Kaflpa 
nepeflaei mx na xpaneHMe b SY 83 KaflpoBOM 
naMflTn. 

j5 L4/A npeoepaaoBaienbHbie cxewbi 84a. 846 
cooTBercTBeHHO npeo6pa3yK)T flaHHbie «pK0CTM 
M i4BeTopa3HOCTHbie flaHHbie, cHMianHbie wa sy 

83 KaflpoBOM naMflTM, b cuman apKOCTM m b 
UBeropasHocTHbiM CMrnan nocneo6pa6oTOMHafl 
cxeMa 81 cMemMBaer 3tm flBa CMmana, 

40 4)0pMMpy« TaKMM 06pa30M BblXOflHOM 

BMfleocMmaji. 

OaKTHHGCKM nocneo6pa6oTOHHafl cxeMa 61 n 
UJA npeo6pa30BaTenbHbie cxewbi 62a. 626 
npeo6pa3yioT cuma/i npKOCTH m 
i4BeTopa3HocTHbit^ cMma/i B L^McppoBOM CMman 
^ TBK >Ke. KBK 9T0 flejiaeicfi M ORMcaHo Bbime flnfi 

COKpaifleHMfl KOXlMHeCTBa flaHHbix, TaK HTO 

KonnnecTBO nMKceneM craHOBMicfl pasHbiM 
nonoBMHe nuKcersM cMma/ia flpKocm b sepxHeM 
M HMJKHew HanpasneHMfix, a raioKe b neBOM m 

^ npaBOM HanpaaneHMfix no oTHomeHMK) k 
CMmany «pKocTM npM flanbHeMiueM 
ocyiflecTB/ieHMM MyjibTMnrieKCMpOBaHMfl no ocm 
BpeMeHM Bflo6aBOK K Bbiflane flaHHbix flpKOCTM m 
i4BeTopa3HocTHbix flaHHbix. nony^eHHbix raiCMM 
o6pa30M, B 3y 63 KaflpoBOii naM^TM. 

55 Ma sy KaflpoBOM naMFiTM 63 flaHHbie npKOCTM 
M L^BeropaaHOCTHbie flaHHbie cHMTbieaioTCJi b 

COOTBerCTBUM C 6nOHHblM (|)OpMaTOM. KaK 

onMcano Bbiuje, a MMeHHo, nanpuwep, flaHHbie 
M3o6pa)KeHMn oflHoro Kaflpa paafle/iflHDTCfl na N 
ceKL^Mf^. KaK noKaaaHO na ct)Mr. 10A. Ka>Kflafl 

SO CeKL^Mfl C[X3pMMpyeTCfl TaK, MT06bl B Het^ 

coflep>Kajiocb M MaKpo6jioKOB. KaK noKaaano na 
ct)Mr. 10B. Ka)Kflb!f^ MaKpo6noK cocTaB/ifleTCfl M3 

flaHHbix WpKOCTM B BMfle HBTbipeX 6;i0K0B 
flpKOCTM Y1, Y2, Y3, Y4, Ka)KflblM M3 KOTOpblX 
COCTOMT M3 8 X 8 HMKCeJiet^, B BepxHeM M 

HM)KHeM, a laKKe b neBOM m npaaoM 
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HanpaeneHMPX. ki i^BeTopasHocTHbix AaHHbix 

C6, Cp L^BeTHblX 6/10K0B, COCTOniMMX M3 8 X 8 

nkiKoenef). cooTBercTeyioujiMX no paauepaM 
6jioKaM flpKOCTki. Ma SV 63 KaAPOBOi^ namjui 
AaHHbie npKOCTM m uBeropasHcxsTHbie AaHHbie 

CMMTblBatOTC51 TaK. HTO A3HHbie M306pa)KeHMfl 

aareM pacnojiaraioTCfl nocneAOBaTenbHO b 
MaccMBax MaKpoOnoKOB b npeAe/iax cenxvii^ m 
nocneAOBareJibHO b nopflAKe Y1. Y2. Y3, Y4. 
C6, Cp BHyrpM MaKpo6/iOKa. AaHHbie 
ii3o6pa)KeHkifl. cMMTaHHbie tbkiam o6paaoM b 

COOTBeTCTBMM C 6j10MHblM Ct)OpMaTOM, aaTBM 

nepecbinaioTCfl b kqagp 65. 

KoAep 65 C0Aep}KViT cxeMy 101 
onpep,enems\ aeiaopa ABM)KeHMfl, icaK noKaaaHO 
Ha cpMr. 11. 3Ta cxeiuia 101 o6Hapy>iaiBaeT (b 

MaCCMBaX MaKpo6jlOKOB) BeKTOp ABM}KeHMfl 

A^HHbix M3o6paxceHMn. nepeAaBaewibix 

AOnOJIHIiTe/lbHO B COOTBerCTBMkl C 6j10HHblM 

ct)opMaTOM. CxeMa 101 o6Hapy>KeHkin seiaopa 
ABMKeHMfl o6Hapy>KHBaeT b MaccMBax 
MaKpo6jioKOB Betaop ^mMenm reKyu^ero 
ii3o6pa)KeHki$i KaK onopHoro Ha ocHOBe 
^cxoAHbix ki3o6pa}KeHVi(4 B HanpaBJieHi/iM 
BnepeA/HaaaA, xpaHflu^MXCfl b 3V 63 KaApoeok^ 
naMJiTM. 06Hapy>KeHi/ie ocyLi^ecTBnfieTCJi raK, 
MTo MUHUManbHbiCi eeKTop cyMM aGcojiwTHbix 
ana'^eHMe^ pasHocrei^ Me>KAy KaApaMU a 
is/iacckiBax MaKpo6noKOB craHOBi/iTcn 
cooTseTCTByioi^nM seKTOpy pjav\)Kem9\. 
OnpeAe/ieHHbiC^ raKUM oGpaaoM Beiaop 
ABM>KeHM« BbiAaercf? Ha cxeMy 113 
KOMneHcaL(MM ABUKennfl m Aanee. a 
BHyrpuKaflpoBbie paanocTM b wacckiBax 
MaKpo6jioK0B BbiAaK)TC5i Ha cxewy 
BHyrpuKaApoBoro nporHoanpoBaHUfl 
BnepeA/nasaA/B o6okix HanpaB/ieHMnx 103. 

3Ta cxewa 103 onpeAe/ifler 
nporH03MpyeMbiCi enfl oGpaai^oBoro 6noKa c leM, 
HTo6bi Ha ocHoee sHaneHUfl era napawierpa 
ynpaBJi«Tb cxewoM 104 npomosMpyeMoro 
KOAMpoBaHkin, BbinojiH^ifl nepeKHfOHeHMfl 
BHyrpM KaApOBora npomoanpoBaHUfi 
BnepeA^naaaA/B o6omx nanpaBJieHkiRX b 
Macx^MBax MaKpo6noKOB. CxeMa 104 
nporHoanpOBaHMfl KOAnpoBaH^fl coAep>KMT 
cxewbi cyMMnpoBaHMW 104a, 1046. 104b m 
ceneKTMBHbiC^ nepeKmoHaie/ib 104r, ara cxewa b 
TOM cnyMae, KorAa npornosnpyeMbitH pe>KMM 
KOAMpoaaHkin OKaabiBaerc^f BHyrpMKaApoBbiM 
pe)KMMOM, OHa OT5MpaeT pasHOCTH MejKAy BcewM 
nuKcenflMM (Aanee b reKcre - paanocTHbie 
AaHHbie) BXOAHbix ABHHbix kiaoSpsuKeHMSi 

OTHOCHTenbHO COOTBeTCTSyfOlHHX 

nporH03MpyeMbix M3o6pa)KeHMfi, a saieM Bbiflaer 
OTo6paHHbie AaHHbie na cxeMy 105 flKn 
(flMCKpeTHoe KocMHycHoe npeo6pa30BaHMe). 

Cxewa 105 BbinojiHfler flKn-o6pa6oTKy 
AaHHbix BXOAHoro M3o6pa>KeHMfl m;ih 
paaHOCTHbix AaHHbix B MacckiBax 6noKOB, 
Mcnonbayw ABywepHyio Koppe/iflL\MK) 
BMAeocuma/ia ahji onpeAe/iennfl AaHHbix 
K03c()c^Mi4MeHTa \A nocfieAyiOLi^ef^ nepeAa^M ero 
Ha cxeMy 106 KBaHTOBaHvin. 

Cxewa KBaHTOsaHMfl 106 KBaHiyer Aannwe 
K03ct)ct)ML^kieHTa, co6jiioAa$^ pasMsp mara 

KBaHT0BaHkl$1 (LUKana KBaHTOBaHHP), 

onpeAenneMbit^ Anf) KaxcAoro MaKpo6jiOKa \Anv\ 
ceKi\m cTeM, HTo6bi aareM BbiAarb no/iyMeHHbie 
TSKkiM oOpaaoM AaHHbie na cxevy 107 
HepaBHOMepHoro KOAMpoBaniin (c nepeMeHHof^ 
AHMHof^) {pianee no reKcry - HK) m na 
kiHBepcHyio cxeMy 108 KBaHTOBaHkin. ripvi 
onpeAeneHMM mara KBaHTOBaHMfl Heo6xoAMMO 
cneAMTb sa reM, MTo6bi eeiiMMMHa 3Toro luara ne 



10 



IS 



20 



25 



30 



35 



40 



45 



50 



55 



60 



crajia npMMMHoit paapbiaa ynopnAOMeHHOCTM b 
6yct)epHot4 naMflTM 109 nepeAaHM. Koropan 
6yAeT onMcana hwmb, BcneACTBue BoaMOKHoro 
o6paaoBaHMfl o6paTHo(^ cbj^3m no ocraroMHbiM 
AaHHbiM 3Toro 6y4)epa 109. SHaneHMe aroro 
mara KBaHTOBaHkin raiOKe nepeAaercR Ha cxeuy 
HK 107 M Ha MHBepcHyio cxeMy KBaHTOBaHkin 
108. 

CxeMa HK 107 BbinojiHneT HepaBHOMepnoe 

KOAMpOBaHkie KBaHTOBaHHblX AaHHbix, MMeiCl4l1X 

onpeAe/iGNHbifi Luar. e nporHoaiipyeMOM pe^uMe 
c y^eroM Beicropa ABM)KeHMfl. nepeAasan aareM 
Bce 9T11 napaMerpbi b 6yct)ep 109 b KaMecrse 
AaHHbix, noAnexcaiMMx nepeAane. 

Eyct)ep 109 nepeAaMM BpeMeHHO xpanuT 
A9HHbie, noAne)KaiAMe nepeAaMS c reM, HTo6bi b 
onpeAerieHHbiK MOMenT CMnraTb hx c aapanee 

aaAaHHOi) CXOpOCTbK) HTeHMn 6MT0B M 

ynopflAOMeHHO nepeAaib mx Ha BbixoA b bmag 
noToxa 6MT0B. a raioKe nepeA3eT curHan 
ynpaBneHkin KBaHTOBaHvieM b MaccuBax 
MaKpoOnoKOB o6paTHo na cxeMy 106 

KBaHTOBanHfl B COOTBeTCTBUl/l C KOflUMeCTBOM 

ocTaroMHbix AaHHbix, ociaioi^Mxcq b 6yct)epHoR 
naM«Tii, M An« ynpaBJiennfl anaMeHneM mara 
KBaHTOBaHMfl. TaKMM o6pa30M, 6y0ep nepeAaMM 
109 perynnpyer KOJinHecTBO A3HHbix, 
cpopMMpyeMbix B BkiAe noroxa 6mtob aha 
noAaep}KaHi/in HaAne;KaiAero ocraTOMHoro 
KOJiMHecTBa AaHHbix b naMflTM (ocTaroMHafl 

GMKOCTb) C Tew, HT06bl HG AOPyCTHTb 

nepenojiHeHUfl 6y4)epa m HeAocraTKa a^hhwx. 
HanpuMep, KorAa KOJinMecTBO ocTaroHnbix 
AaHHbix B 6y4)epe nepeAann 109 
yBe/inHUBaercfl ao AonycrnMoro Bepxnera 
npeAeria, 6y4)ep yBerjHMMBaer mar KsaHTOBaHUfl 
cxewbi 108 c noMOii^bK) ynpaBJinjoii^era CMrnajia. 
CHM>Kafl TaKMM o6pa30M KonnHecTBO KBanryeMbix 

AaHHbix. C APyot^ CTOpOHbl, KOrAa KO/lUHeCTBO 

ocTaroMHbix AaHHbix b 6ycf)epe nepeAann 109 
yMenbujaeTCfl ao HnjKHero AonycTHMora 
npeAeria, 6yc|)ep 109 nepeAaMUi yMeHbUjaeT c 
noMoinbK) curnana ynpaaneHUJi KBaHTOBanneM 
pasMep mara KBaHTOBaHkin cxeMbi KBaHTOBankifl 
106, yBB/iMMMBan reM caMbiM KoniiHecTBO 
KBaHiyeMbix Aannbix. 

TaKMM nyieM hotok 6mtob c BbixoAa 6yct)epa 
109 noAaeicn na 6jiok 80 ASKOAMpoBaHMW 
M3o6pa>KeHMfl Hepea cpeoy nepeAaMM 70, 
KOTopafl MO>KeT npeAcraanflTb co6om jimGo 
Tpaccy pacnpocTpaneHMfl cMrnajiOB b 34)Mpe, 
nM6o HocMienb aaoMcaHHoro M3o6pa)KeHM«. 
HanpMMep oniMMecKMC^ auck, warHMTHbiM auck 
MjiM MarHMTHyio noHTy, nepeAana npoMaaoAMTCfl 
c aapanee aaAannoi^ CKopocTbto cneAOBaHMn 

6MTOB, HTO 5binO OHMCaHO Bbiiue. 

C ApyroM CTOpOHbl, cxeMa 108 MHsepcHoro 

KBaHTOBaHMR B MHBepCHOM pe)KMMe KBaHTyBT 

y>Ke KBaHTOBaHHbie Aannbie, nocTynaioiuMe co 

CXGMbl KBaHTOBaHMfl 106 C TGM, MT06bl 

BocnpoMSBGCTM K034)c|)ML^MeHTHbie AaHHbie (npM 

3T0M A06aBnflK)TCfl MCKa>KeHMJ1, BbiablBaGMbIG 
KBaHTOSaHMeM), COOTBGTCTByiOlUMe BblXOAHblM 
AaHHbiM OHMCaHHOM BbimG CXGMbl 105 flKfl, M 

BbiAaTb aareM stm AaHHbie na cxeMy 110 
MHBepcHoro flMCKpernoro KocMnycHoro 
ripGoGpaaoBaHMfl (Aa/iea no iGKcry - MflKIl). 
Cxewa 110 m flKD Bbino/iHAer l/lflKn-o6pa6oTKy 
K03c|xJ)Mi4MeHrHbix AaHHbix Anfl 

BOCnpOMaBGAGHMfl AaHHbix M306pa)KeHMfl. 
COOTBGTCTByJOlUMX BXOAHbIM ABHHblM 

M306pa>KGHMn BO BHyrpM-KaApOBOM peKMMG 

KOAnpoaaHMW. a raioKG BocnpoMaBGCTM 
paaHocTHbie AaHHbie. cooTBercTByioiAMe 

BblXOAHblM AaHHbiM cxeMbi 104 B peMCMMe 
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nporH03MpoBaHki5i BnepeA/HaaaA/B o6ouix 
HanpaBneHMqx. nepeAasafl mx aareM Ha cxeiy/iy 

111 CyMMUpOBaHMR. 

Kow pe}KMM KOAMpoaaHMfl ABxifleTc^i 
nporHoakipyioiuMM pe>KMMOM anepe/i/Haaa/VB 
060MX HanpasneHMflx, hb cxeMy cyMMVipoBaHMfl 
111 noAaioTCfl npomoaMpoBaHHbie A3HHbie 
M3o6pa)KeHMq c K0MneHcaL4MeC^ ABM)KeHMfl co 
cxeMbi 113 KOwneHcamiM flBM)KeHMfl. hto 6yfl^T 

OHMCaHO HM)Ke. AHfl CyMMkipOBaHklfl 

npomoaMpoBaHHbix a^hhux ii3o6pa)KeHMn c 
KOMneHcai^Mej) ABM)KeHkifl ki pasHOCiHbix 

A^HHblX, TGM CaMUM BOCnpOMSBpAfl AaHHbie 
M306pa>KeHMfl, COOTBerCTByiOLMMe BXOAHbIM 

AaHHbiM M3o6pa)KeHkin. 

BocnpoM3BeAeHHbie raio^M oSpasou A^HHbte 
vi3o6pa^eH»in xpaHnrcn b KaApOBOM ubmpjia 112. 
0aKTbiMecKVi, cxeMa 108 MHBepcHoro 
KBaHTOBaHMR M cxeMd cyMMnpoBaHkiq 111 
cocTaBJifliOT cxeMy MecTHoro AeKOAi^poBaHt^n, 

KOTOpan JIOKaJIbHO ^BKOmpyeT KBaHTOBaHHbie 

AaHHbie c BbixoAa cxeMbi 106 KBaHToaaHkifl c 
TBM, HTo6bi aareM sankicarb AeKOAHpoBanHoe 
ki306pa)KeHMe, no/iyMaeMoe raioiM o6pa30M, b 
KaApoeyto naM^Tb b KanecTBe BnepeA mjim nasaA 
npomoakipoBaHHoro M3o6pa>KeHMn. 06iAan 
KaApoBafl naMflTb coctout na MHOKecTsa 6ojiee 
MeriKHX AMeeK naMfltn. 3Aecb ocyu^ecTBrifleTCfl 
nepeicnfOMeHiie 6aHKa KaAPOBOvi naM^TM. B 
cooTBercTBMkt c Mao6pa)KeHi^eM, noAneKau^MM 
KOAMpoBaHMK), Ha BbixoA BbiAaerc^i oamhomhu^ 
KaAP B KaMBCTBe BnepeA nnn naaaA 
nporHoanposaHHbix AaHHbix M3o6pa>KeHHfl. 
Bojiee Toro. b cnyMae npomoaMpoeaHUfl b o6omx 
HanpaBTieHbifix. anepeA m naaaA 
npomoai^pyeMbie AaHHbie kiao6pa)KeHki», 
Hanpi^ivtep, ycpeAHnK)TC» m BbiAaioTcn na BbixoA. 
3tm npomoanpyeMbie AaHHbie nao6pa>KeHMfl 
npeAciaanjiioT no/iHOCTbio raKkie >Ke 
M3o6pa;KeHMfl, KaK m Mao6pa)KeHkifl, 
BOcnponsseAeHHbie ASKOAepoM 81, mto 6yAeT 
onucano HHKe. CneAyioii^ee nsoepaxenne, 
noAne>KaLi^ee o6pa6oTKe, noABepraercn 
nporHoanpyeMOMy KOAnposaHHK) 
BnepsA^naaaA^B o6omx HanpasneHUflx na 
ocHose SToro nporH03MpoBaHHoro n3o6pa)KeHMfl. 

TaK, AaHHbie n3o6pa>KeHMfl, cMHTanHbie na 
KaApoBOM naMRTu 112, HanpaBJifltOTCfl b cxeMy 
113 KOMneHcai^MM ABM>KeHMn. Sra cxewa 113 
BbinonHfieT KOMneHcai^Mio ABM)KeHMfl 
nporHoawpyeMbix Aannbix naoGpaxeHUJi na 
ocHOBG BeKTOpa ABM>KeHMn, a aareM nepeAaer 
npomoanpoBaHHbie AaHHbie M3o6pa)KeHMfl c 
KOMneHcai^kiei^ ABMKeni^R Ha cxsMy 104 
npomoakipyeMoro KOA^poaaHMR m hs 
cyMMnpyioii^yK) cxeMy 111. 

flajiee paccMarpuBaercfl fleKOAep 81 . 

Ha BXOA ASKOAepa 81 noroK 6nroB noAaercfl 
Mepea nepeAaioiMyio cpeAy 70. a aareM aror 
noroK noAaercfl na cxeMy 202 l/lHsepcHoro 
KoAnpoBaHMfl c riepeMeHHoCi flnnnot^ (HKflfl) 
Hepea npneMHbiC^ Cycpep 201 . CxeMa 202 HKflfl 
BocnponaeoAur KsaHTOBanHbie AaHHbie, seKrop 
ABM>KeHMfl, nporH03npyeMbiC^ pe>KMM m mar 
KBanroBaHMfl na noroKa 61/iT. 3th KBanroBanHbie 
AaHHbie \/\ paaMep mara KBanroBaHMn 
nepeAaiorcfl b cxeMy 203 MHBepcHoro 
KBaHT0BaHM5i. BeKTop ABM)KeHMfl noAaercfl na 
cxeMy 207 KOMneHcau^MM ABM)KeHMfl, a pexMM 
nporH03MpoBaHki5i ycraHaBJiMBaercfl b 
cyMMnpyioiAet^ cxeMe 205. 

CxeMa 203 MHBepcHoro KsaHioBaHvifl ui 
cyMMVipyiou^afl cxeua 205 coBMecTHO paSoraioT 
aHa/ioniHHO cxeue noKaiibHoro AeKOAVipoBaHMn 
KOAepa 61 , a SV KaApoaoi^ naMfliM 206 m cxeMa 
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207 KOMnencai^MM ABM^eHkin coorBercTBeHHO 
BbinojiHflioT re )Ke ct)yHKi4MM. mto m KaAPOBan 
naMflTb 112 v\ cxeMa 113 KOMneHcai^MM 
ABkDKeHkifl KOAepa 61. AeKOAHpoaaHkie 
ocyLAeciBJiqeTCfl Ha ocHose KBaHTOBannbix 
AaHHbix, BeKTopa ABkDKeHMn, pe;iaiMa 
npomoskipoBaHMfl 11 Luara KBBHTOBaHktn. B 
pesyjibTare AaHHbie BocnpoM3BeAeHMfl 
M3o6pa>KeHkifl BbiAaiorcn c BbixoAa cxeMbi 
cyMMMpoBaHMfl 205. 

KaK ynoMMHanocb Bbiuje, b o6bNHbix 
ycrpoKcTBax raKoro mna cKopocTb 
KOAMpoBaHMfl noTOKa 6mt, reHepMpyeMoro 
KOAepoM 65, ycTaHaBJiMBaercfl c|)MKCvipoaaHHOf) 
B ccx}TBeTCTBkiM CO CKopocTbto ^epeA^HM Mepes 
nep^aiOLAyio cpeAy 70. DpM raKOM 
orpaHMMeHMM KonuiMecTBO renepkipyeMbix 
AaHHbix, T.e. mar KBaHToaanktR b cxeMe 106 
KOAepa 65, HaxoAMTC5i noA KonrponeM. /]pyi>iMki 
cnoaaMM, nanpMMep, ynpaaneHkie 

ocyujiecTBnflJiocb laKUM o6pa30M, mto KorAa 
MABT nocneAOBarenbHOCTb cnoKHbix 
i>i3o6pa)KeHMM, mar KBaHroBaHMfi aaAaercn 
yae/iMMenHbiM Ann coKpau^eHMfl KOJiMHecTsa 
reHepyipyeMbix A9HHbix, TorAa KaK npM nanviHMki 
nocneAOBareiibHOCTM 6onee npocrbix 
ki3o6pa}KeHMf4 Luar KBaHTOBaHM^ yMeHbUjaercn 
Ann yBeriMMeHMfl renepMpyeMbix AaHHbix c reM, 
Mro6bi 6y4)ep 109 He nepenojiHRncn mjim ero 
coAep)KMMoe He 6bmo HM)Ke ycraHOBiieHHoro 
npeAena, 6naroAapn neMy noAAep>Ki/iBaeTCfl 
0MKCMpoBaHHaq cKopocTb fiepeAaHH. 

CoorBercrBeHHo b o6bNHbix (MSBecrHbix) 
ycTpOMCTBax npM HannHnw nocneAOBaTenbHocTM 
criOKHbix M3o6pa)KeHMCi mar KBaHrosaHUfl 
yBejiMHuaaercq, m npn aroM yxyAmaercfl 
KanecrBO H3o6pa)KeHM«, rorAa kbk, ecnn kiMeer 
Mecro nocneAOBarejibHocrb npocrbix 
nao6pa>KeHnf^, ro mar KBaHTOBannfl 
yMeHbmaercfl. KaK pe3yjibrar aroro, 
OAMHaKOBoro KanecrBa M3o6pa>KeHHfl bo Bcex 
B03MO>KHbix cjiynawx nonynnTb ne yAaercfl. 

KpoMe roro. b cnynae perncrpaL^MH noroKa 
6nr Ha Hocurejie perncrpkipyeMoro 
M3o6pa>KeHi4fl orpaHi/iMeHHoCi eMKocrki (no 
KOJiHHecrBy AaHHbix) bo M36e>KaHne 
snaMnrenbHoro yxyAmeHHfl Kanecraa 
M3o6pa)KeHMn orHOCurenbHO cno)KHbix 
M3o6pa>KeHMt^ A^fl Bcex cnynaeB 
ycranaBJiHBaicr BbicoKyio ct)MKcnpoBaHHyio 
CKOpocrb, Koropafl y)Ke ne CKasbiaaercfl na 
KanecrBe cno)KHbix M3o6pa>KeHMi^, ho npM aroM 
yMeHbmaercn bpsma perncrpauMM. 

CyiAHOCTb M3o6peTeHnn. 

flrifl pemeHMfl Mano>KeHHbix Bbime npo6neM 
nepBbif^ cnoco6 KOAHpoBannJi Mao6pa>KeHMfi 
cornacHo HacroaineMy nao6pereHnio BKnionaer 
onepai^kiki KOAMpoBaHki;^ no MenbmeM Mepe 
Hacru BXOAHoro BHAeocurHana Ann renepauMM 
nepBbix KOAnpoBaHHbix AaHHbix. onpeAe^eHMfl 
CKopocTM KOAnpoBaHMfl B Ka)KAbiM aapanee 
aaAaHHbii^ MOMenr na ocHOse KonnHecraa 
AaHHbix B Ka)KAbiM aapanee saAannbiM MOMenr 
cyiAecrBoaaHVin nepBbix KOAMpoaanHbix Aannbix 
n o6iAero Konkmecraa HcnonbsyeMbix Aannux h 
KOAnpoBaHMP BXOAHoro BHAeocurHana b Ka>KAbiM 
3apaHee saABHHbiM momght hb ocHOBe ckopocth 
KOAkipoBaHMfl c roM, MTo6bi renepMpoBarb 
BTOpbie KOA^poeaHHbie AaHHbie. 

BropoM cnoco6 KOAkipoBanHfl M3o6pa>KeHMM 
cornacHO nacroHiAeMy Hao^pereHMK) 
OTnwMaeTCfl reM. hto b nepBOM cnoco6e 
KOAMpoBaHMfl ki3o6pa)KeHMfl no MeHbmevi Mepe 
nacTb BXOAHoro BkiAeocMma/ia KBaHryercn c 

Ct)MKCMpOBaHHblM mBfOM KBaHTOBaHMfl AHA 



o 

CM 



-6- 



to 
O 



reHepai^MM nepsbix KOAMpoBaHHbix AaHHbix. 

TpeTMff cnooo6 KOAnpoaaHi^n M3o6paKeHMi^ 
comacHO HacrofliMeMy t/i3o6peTeHMio 
OTJinHaercn reM. hto BKnK)MaeT onepai^kiki 
aapaHee onpeAenneMoro npomosMpyeMoro 
KQAMpoBaHMfl MJiki sapaHee 3aA36aeMoro 
npeoSpaayiOLMero KOAvipoBSHMfl no MeHbiuei^ 
Mepe MacTM BXOAHoro BHAeockima/ia Ann 
reHepai^MM nepBbix K03(jp<p\A\\)AeHroB A3HHbix. 

KBaHTOBaHMfl ST^X nepSblX K03Ct)Ct)ML^MeHT0B 

AaHHbrx c (|)MKCMpoBaHHbiM LuaroM Ann 
reHepaL^MM (Bbipa6oTKM) nepabix KBaHToeaHHbix 
AaHHbix, MTo no3BO/ifleT noABepmyTb nepBue 
KBaHTOBaHHbie AaHHbie HepaBHOMepnoMy 
KOAi^poBaHi^K) (c nepeMeHHoC^ pj]]AHOiX) Ann 
c{)opMMpoBaHMn nepsoro noroKa 6mt, 
onpeAeneHMfl CKopocTki KOAMpoaaHMfi b Ka^KAbiA 
aapanee 3aA9HHbi(4 momght epeMGHM na ocHose 
KOJiMMecTBa A^HHbix B nepBOM noTOKe 6mt m 
o6i4ero KonnMecTsa npwroAHbix k 
kicno/ibsoBaHi^io AaHHbix, QbinojiHeHkiq aapanee 
saAaBaeMoro npomoaMpyiou^ero KOAiipoBaHMfl 
m/mjim aapaHee aaAasaeMoro npeoepaayKsu^ero 
KOAi^poBaHMfl BXOAHoro BMAeocwimana Ann 
reHepai4HM BTopbix K03c()ct)viL4MeHTOB AaHHbix. 

KBaHTOeaHM^I 3TklX BTOpbfX K034)4)k1L^MeHTOB 

AaHHbix c LuaroM KBaHTOBaHi/i», Bbi6i/ipaeMbiM na 

OCHOBe CKOpOCTM KOAMpOBaHMfl B Ka>KAbl(^ 

aapanee aaAannbiM mombht BpeMeHu, Ann 
renepamiM BTopbix KsaHTOBaHHbix AaHHbix m 
paapeujeHviiq BTopbiM KsaHTOBaHMbiM AaHHbiM 
noABeprHyibc^i HepaBHoiviepHOMy KOA^poBaHHio 
(c nepeMeHHOf^ ahmhoC^) Ann c:|x>pM^poBaHiin 
BTOporo noTOKa 6mt. 

TpeTMM cnoco6 KOAMpoBannfl n3o6pa>KeHkiM 
comacHO HacTonu^eMy M3o6peTeHi/no 
OTfinHaeTca Tew, mto b nepsoM cnoco6e 
KOAnpoBaHMW M3o6pa>KeHMi^ oQii\ee KonnqecTBO 
npuroAHbix Anfl McnonbaoBaHun ashhux 
nponopL^noHanbHo pacnpeAejifleTcn b Ka>KAbiM 
aapanee aaAaHHbiM MoivieHT BpeMeHM, 
6naroAapn neMy onpeAejiflercfl CKOpocTb 
KOAiipoBaHMfl B Ka>KAbi(^ sapBHee 3aAaHHbi£^ 

MOMeHT BpeMeHM. 

n^TbiM cnoco6 KOAMpOBaHMfl n3o6pa)KeHnn 
comacHo HacTOflu^eiviy nao6peTeHMio 
OT/inMaercyi reM, mto npn ncnonbaoBaHnn 
MeTBepjoro cnocx>6a KOflnpOBaHMfl M3o6pa)KeHMM 
CKopocTb KOAi^poBaHMfl onpeflenyieTCfl b KaxflOM 
KaApe na ocnoBe KonnHecTBa AaHHbix b Ka>KAOM 
KaApe nepBoro noroKa 6iit m oCu^ero 
KOjiUMecTsa npuroAHbix k ncnonbaosaHMio 
AaHHbix. 

lUecToCi cnoco6 KOAnpoeaHMn Mao6pa>KeHMM 
comacHO nacToyiineMy Mao6peTeHMio 
OTJinMaercn rew. hto npn ocy^ecTBneHnn 
HeTBepToro cnoco6a KOAnpoBaHun M3o6pa)KeHMM 
CKopocTb KOAnpoBaHMfl onpeAe/ifleTcn b Ka>KflOiH 
Ppynne H3o6pa)KeHMi^ (GOP) na ocHOBe 
KonnnecTBa AaHHbix na cocraBa no MeHbLueCi 
Mepe HacTM Ka>KAOi^ GOP, cocTowi^ef^ na 
MHO)KecTBa KaAPOB na nepeoro noTOKa 6mt h 
o6Li^ero KonnHecTBa npuiroAHbix k 

MCnOJIbaOBaHMK) AaHHbix. 

CeAbMOi^ cnoco6 KOAnpoBanun 
M3oepa)KeHMti comacHo HacTonu^eMy 
M3o6peTeHnio OTJinHaercn rew, hto npn 
McnojibaoBaHMM luecToro cnoco6a CKopocTb 
KOAMpoBaHiin B Ka)KA0b^ ri/l onpeAe/i^^ercfl na 
OCHOBe KOJiMMecTBa AaHHbix, 0TH0cni4nxcn k 
M3o6pa)KeHHio, aaKOAMpoeaHHOMy BHyrpvi KaApa. 
M nporH03MpyeMOMy anepeA KOAi^poaaHHOMy 
ki3o6pa)KeHViio m3 cocraBa TM. 

BoCbMOM CnOC06 KOAMpOBaHMfl M306pa}KeHklM 

comacHo HacToniAeMy MdoSpereHMio 
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OTnuHaercfl reM, '^to npn ncnojibsoBaHnn 
MBTBeproro cnoco6a KOAnpoBaHi/tn o6iAee 
KonkiHecTBO npi^roAHbix AaHHbix 

nponopL^MonajibHO pacnpeAennercn b 

3aBl^CI1M0CTl1 OT KO/IMHeCTBa ABHHblX B nopBOM 
nOTOKe 6l1T B Ka)KAblf^ 0Tpe30K BpeMBHH, Ha 

OCHOBe Hero CKopocTb KOAt^poBanun 
onpeAennercn b Ka)KAbi(t aaA^HHbit^ orpesoK 
BpeMeHki. 

AeBRTblM CnOC06 KOAMpOBaHMfl M306pa)KeHMfl 

cornacHO nacToniAeMy ki3o6peTeHkiio BicniOMaeT 
onepai^MH onpeAeneniin npeAena KOA^poBankin 
B Ka^KAPM 3apaHee 3aA?HH0M MaccMBe 
M3o6pa)KeHMn bo bxoahom BkiAeocMmajie, 
ycraHOBKM CKopocTM KOA^poBaHUin b Ka;KAOM 
sapanee aaAannoM MaccMBe M3o6pa)KeHMn na 
OCHOBe npeAena KOAMpoaaHun m o6iAero 
KonkiMecTBa npviroAHbix A9HHbix m BbinojiHeHvin 
KOAMpoBaHMn BxoAHoro BMAeooimana tbkmm 

06pa30M, MTO CKOPOCTM KOAMpOBaHMR 

cooTBercTBeHHbix MaccMBOB H3o6pa;KeHbin 
cooTBercTByioT ycraHOBneHHOft CKopocTM 
KOAMpoBaHMn Ann Ka^KAoro Maockiaa 
M3o6pa}KeHiifl. 

flecnTbiR cnoco6 KOAMpOBaHviR M3o6pa3KeHMfi 
comacHO HacTonu^eMy i^3oGpeTeHMK} 
OTHMHaeTcn reM, hto npn ncnonbaoBaHHH 
Aeanroro cnoco6a aapanee aaAaaaeMbiM 
MaccMBOM ki3o6pa)KeHMfl flBJinercq KaAp. 

OAUHHaAUaTbii^ cnoco6 KOAnpoaaHun 
Mao6pa>KeHkii^ comacHO HacTonu^eMy 
M3o6peTeHMio OTjinHaercfl reM. hto npki 
OGyinecTBJieHMM A^B^iToro cnoco6a 
KOAi^poBaHkin aapanee aaABHHbiM MaccMBOM 
n3o6pa>KeHMn Bbi6MpaeTCfl fH. cocToni^an M3 

MH0)KeCTBa KaAPOB. 

flBenaAMaTbiki cnoco5 KOAnpoBaHUH 
nao6pa>KeHi/iM cornacHo nacToniAeMy 
Mao6peTeHiiK) oTJiMHaeTcn tsm. hto npn 
ocyi^ecTBneHUM AeBWToro cnocc6a 
KOAMpoBaHMfl Mao6pa>KeHMfl BbinonnfleTcn 
aapanee aaAaBaeMoe npomoakipyioiMee 
KOAnposanne ki/nrik; aapanee saAaBaeMoe 
npeo6pa30BaTejibHoe KOAnpoBanMe no 
MeHbiuei^ Mepe nacTn bxoahofo BMAeocMrnaiia 
Ann ctx)pMnpoBannn K03Cf)c})HL^neHTHbix Aannbix 

M KBaHTOBaHMfl 3THX AaHHbJX C (JjUKCHpOBaHHblM 

liiaroM Ann onpeAeneHny? npeAena 
KOA^pOBannn. 

riepBoe ycTpoMCTBO Ann KOAnpoBannfl 
Mao6pa)KeHMi^ comacHO nacioflii^eMy 
Mao6peTenMK) coAep>KMT nepBoe KOA^ipywLMee 
cpeACTBO Ann KOAi^posanun no Menbujei^ Mepe 
HacTM BXOAHoro BMAeocurnaJia m nocJieAyKJU^ero 
renepupoBaHMfl nepBbix KOAnpoaanHbix AaHHbix, 
cpeACTBO ynpaanenun KOAnpoaanneM Ann 
onpeAenennfl cKopocTM KOAnpoBanun b Ka^KAbiw 
aapanee aaAaBaeMbiM oTpeaoK BpeMenki na 
OCHOBe HannHun b Kawbii^ aapanee 
aaAaBaeMbii^ momcht KoxiMMecTBa nepBbix 
KOAnpOBannbix Aannbix, nocTynaKD^nx ot 
nepBoro KOAnpywi^ero cpeACTsa, m o6i4ero 
KOJiksnecTBa npuroAHbix k McnonbaoBannio 
Aannbix n BTopwe KOAnpoBannbie Aannbie Ann 
KOAnpoBannfl exoAHoro BMAeocumana b Ka)KAbiM 
aapanee aaAasaeMbiC^ OTpeaoK Bpewenn na 
OCHOBe CKopocTH KOAnpoBaHun, aapanee 
aaAaBaeMO^ b Ka)KAbi(^ OTpeaoK apeMenki 
cpeACTBOM ynpaBnenkin KOAnpoBanneM Ann 
renepMpoBaHMq BTopbix KOAnpoBanHbix AanHbix. 

Bropoe ycTpoticTBO KOAnpoaanun 
nao6pa>KeHi/in comacno nacTOJiii^eMy 
Mao6peTeHnio oTJinnaeTcn TeM. hto b nepBOM 
ycTpoi^cTBe KOAMpoaankin ktao6pa>KeHbin nepBoe 
KOA^pyioii^ee cpeACiBO coAep)KiiT cpeACTBO 



o 

a> 

CD 

CO 
CM 



-7- 



ro 
O 



KBaHTOBaHMR, cjiy>Kau4ee Ann KsaHTOBaHMfl no 
MeHbLueM Mepe HacTM exoAHoro BMAeocMmana c 

0MKCMpOBaHHblM LUarOM. 

TpeTbe ycTpoi^cTBO KOA^poBaHkifl 
M3o6pa}KeHktC4 comacHO HacToniMeMy 
M3o6pa)KeHkiio OTJiMMaercn reM, hto npn 
McnojibayeMOM nepBOM ycrpof^cTBe 
KOAiipoBaHkin M3o6pa)KeHMfl cpeACTBO 
ynpaaneHMR KOAi^poBaHMeM ocyu4ecTBfiReT 
nponopi^MOHanbHoe pacnpeAe/ieHMe o6Li;ero 
KOJiMMecTBa npkiroAHbix a^hhbix b aaBkicMMOCTM 
OT HajiMHun onpeAeneHHoro KOJikiHecTBa ABHHbix 
B Ka>KAbiC^ aapaHee zsmmtiii^ momght (orpeaoK) 

BpeMeHM C TOM, MT06bl OnpeAe^flTb CKOpOCTb 

KOAMpoBaHkifl B Ka)KAbin aapaHee aaAaBaeMbiR 

OTpeSOK BpeMBHll. 

MeTBepToe ycrpof^CTBO KOAi^poBaHMfl 
\A3o6payKem\^ cx)macHO HacTOflLi^eMy 

M306peTeHMlO COAep>KMT cpeACTBO 

KOAiipOBaHMfl, cjiyKaiMee Ann BbinojiHeHMn 
aapaHee aaAaaaeuoro npomoaMpyioi^ero 
KOA^poBBHiifl vi/nnvi aapaHee aaAaBaeMoro 

npeoCpaaoBaTe/ibHoro KOA^^poBaHVif^ no 
MeHbLueC^ Mepe HacTH BXOAHoro BkiAeocumajia 
Ann renepvipoBaHMfl KOSCp^Mi^kieHTHbix AaHHbix, 
nepBoe KBaHryioiMee opeACTBo Ann 
KBaHTOBaniin nepBbix K03ct)ct)kiL^MeHTHbix 
AaHHbix, nocrynaJOinMX c nepBoro KOAnpyiOLnero 
cpeACTBa, c ctiMKcupcBaHHbiivi maroM 
KBaHTOBaHMn Ann Bbipa6aTbiBaHMn nepBbix 
KBaHTOBaHHbix A^HHbix, nepBoe cpeACTBO 
HepaBHOMepHoro KOAnpoBaHUfl (c nepeMeHHOf^ 
AnnHoC^) Ann o6ecneMeHMn bo3mo>khoctm Ann 
KBaHTOBaHHbix AaHHbix, npMxoAnLi^kix c nepBoro 
cpeACTBa KBaHTOBannfl, noABeprnyTbcn 
HepaBHOMepHOiwy KOAnpoBannK) (c nepeweHHof^ 
AHUHoti) Ann 4)opMMpoBaHMfl nepBoro noTOKa 
6mt. cpeACTBO ynpasneHMn KOAHpOBanMew Ann 
onpeAe/ienun CKopocTM KOAnpoBannfl b KawbiC^ 
aapanee aaAaaaeMbiiH OTpeaoK BpeMeHM na 
ocHOBe KonnnecTBa AaHHbix b nepsoM noTOKe 
6nT, nocTynaK)a4eM c nepBoro cpeACTsa 
HepaBHOMepHoro KOAnpoBanun (c nepeMeHHoi^ 
AnnHOi^), M o6iMero KonnnecTBa npuroAHbix Ann 
ncnojibaoBaHMfl AaHHbix, BTopoe KOAnpyicL^ee 
cpeACTBO, cjiy)KaLnee Ann BbinojineHHfl aapanee 
aaABBaeMoro npcrHoanpyioiAero KOAnpoeaHnw 
M/njiM nporHoanpyHDi^ero npeo6paaoBaTenbHoro 
KOAMpoBaHMfl BXOAHoro BkiAeockirHana Ann 

BbipaOOTKM BTOpblX K03Ct)Ct)MI4HeHTHblX AaHHblX, 

BTopoe CpeACTBO KBaHTOBaHMW, KBaHTyioLi^ee 
BTOpbie K09Ct)ct)ML^bieHTHbie AaHHbie c BbixoAa 
BTOporo CpeACTBa KOAVipoBaHn^i c maroM 
KBaHTOBannn. aaAasaeMbiM na ocHOse CKopocTH 
KOAMpoBaHkin B Ka>KAbiii aapanee aaAaBaeMbi^ 
OTpeaoK BpeMeHu cpeACTBOM ynpaaneHun 
KOAnposaHneM Ann Bbipa6oTKki BTOpbix 

KBaHTOBaHHbix AaHHbtX, M BTOpOe CpeACTBO 

HepaBHOMepHoro KOAnpoBanun (c nepeMennot^ 

AHMHOM), noaBOJiniOlL(ee BTOpbIM KSaHTOBaHHblM 

AaHHbiM c BbJXOAa KBaHTyiou^ero cpeACTsa 
npot^TM KOAMpoBaHne c nepeMeHHoC^ pj^moPi 
Ann c})opMMpoBaHMfl BToporo noTOKa 6mt. 

HnToe ycTpof^CTBo KOAnpoBannji 
M3o6paxeHMn cornacHO HacToniuieMy 
Mao6peTeHmo OTnuMaeTcn TeM. mto npn 
ncnojibaoBanuM neTBepToro ycTpoMCTBa 
KOAnpoBanun cpeACTBO ynpaBJienun 
KOAMpoBBHueM onpeAenneT cKopocTb 
KOA^poBaHkin B Ka>KAOM KaApe na ochobb 
KODMMecTBa AaHHbix b Ka)KAOM KaApe nepBoro 
noTOKa 6mt m oSi^ero KonnnecTBa npuroAHbix 

A^HHblX. 

LUecToe ycTpoO^CTBO KOAnpoBaHun 
M3o6pa)KeHMt4 comacHO HacTon^eMy 
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M3o6peTeHi(iio oT/iMHaeicn tom, mto npw 
McnofibaoBaHMM MeiBeproro ycipoe^cTBa 
KOAMpoBaHvin cpeACTBo ynpaB/ieHun 
KOAMpoBaHMeM onpeAenneT CKopocTb 
KOA^poBaHvin B Ka)KAO^ Ha ocHOBe 
KOJiMMecTBa A^HHblx no icpaf^He^ Mepe b Maciki 
Ka)Kaoi4 PM, cocTO$m;e(^ kia MHO)KecTBa kbapob b 
nepBOM noTOKe 6mt, m b o6ineM KonnHecTBe 

npkirOAHbiX A9HHblX. 

CeAbMoe ycTpof^cTBO KOAMpoaaHMn 
M3o6pa)KeHMft oorjiacHO HacToniAeMy 
M3o6peTeHMK) oTJiMHaeTcn Tew. hto npn 
kicnojibaoBaHMM mecToro ycrpoi^cTBa 

KOAMpOBaHMR kl306pa}KeHklf^ cpeAPTBO 

ynpasneHMn KOAMpoBaniieM onpeAenner 

CKOpOCTb KOAMpOBaHMfl B Ka)KAO(^ TM Ha OCHOBe 

KonkiHecTBa A^HHblx b aaKOA^poBaHHOM BHyTpki 
KaApa M3o6pa)KeHMM m npomoaMpoBaHHO 
aaKOAMpoBaHHOM enepeA ii3o6pa>KeHMM b rvi. 

BocbMoe ycTpoAcTBo KOA^poBaHkin 
i43o6pa}KeHiif4 comacHO nacToniAeMy 
M3o6peTeHMio cpeACTBO ynpaBJienun 
KOA^poBaHHeM nponopuMOHanbHo 
pacnpeAenneT o6iAee Ko/iMHecTBO npuroAHUx 
AaHHbix B aaBMCMMOCTM OT KonnHecTBa AaHHbix B 
nepBOM noTOKB 6kiT b Ka)KAbm aapanee 
aaAasaeMbif^ oTpeaoK BpeMenn, onpeAennn 
TaKMM o6paaoM CKopocTb KOAnpoBaHun b 
Ka>KAb!M saAaeaeMbivi momcht BpeMeHM. 

fleBnToe ycTpof^cTBO KOAnpoBanun 
naoGpaxeHun comacno nacToni^eMy 
Mao6peTeHMio coAep>KMT cpeACTBO BbmncneHun 
npeAena, cny>Kaii^ee Ann pacneTa 
(onpeAeneHMfl) npeAena KOAMpoBaHUfl e kbjkaom 
aapanee aaAaBaeMOM MaccuBe kiao6pa)KeHkin 
BXOAHoro BMAeocurnajia, cpeACTBO ycTanoBKn 
CKopocTM KOAnpOBannfl , cnyjKaiAee Ann 

yCTanOBKM CKOpOCTH KOAl^pOBaHUn B Ka>KAOM 

aapanee saAasaeMOM Maccnee M3o6pa>KeHMfi Ha 
OCHOBe noKaaaTeneii npeAena KOAnpoBanuR, 
nocTynaioinMx co cpeACTsa BbNucnenun 
npeAena m o6iAero KonwHecTsa npuroAHbix k 
McnonbaoBannio Aannbix, n KOAHpyJoinee 
cpeACTBO, AaKDinee BoaMOJKHOCTb BXOAHOMy 
BMAeocurnany npoMTn KOAnpOBanne TaKUM 
o6paaoM. hto CKopocTn KOA^JpoBannyi 
cooTBeTCTByioLMux MaccuBOB Mao6pa)KenMfl 
naxoAnTcn b cooTBeTCTBUM co cKopocTbio 
KOAMpOBaHMfl Ka>KAoro Maccusa nao6pa>KeHH5i. 
ycTanoBneHHOM cpeACTBOM ycTanoBKn cKopocTn 

KOAHpOBBHUW. 

flecflToe ycTpoi^CTBO KOAHposanun 
Mao6pa)KeHMn cornacno nacTonineMy 
Mao6peTeHnio OTnunaeTCJ? tcm, hto npn 
McnonbaoBanuM AeenToro ycTpoMCTsa 
KOAMpoBanun M3o6pa)KeHi/in cpeACTBO 
BbiHMcnenun noMex onpeAenneT (npeAen) 
KOAnpoBanun Ann Ka>KAoro KBApa. 

OAnnnaAUaToe ycTpoC^CTBO Ann 
KOAMpoBBHun Mao6pa)KeHnti cornacno 
HacTowmeMy M3o6peTeHMio oxnuHaeTcn xeM, hto 
CpeACTBO BbiHucnenun onpeAe/^neT (npeAen) 
KOAnpoBannio Ann Ka>KAoH fl/l, cocTonineft na 

MHOKeCTBa KaApOB. 

flBenaAuaToe ycTpov^CTBo KOAnpoBanun 
Mao6pa>KeHi/in cornacno nacTonii^eMy 
naoepeTeHMio OTnunaeTcn Tew, hto npn 
McnonbaoBanuM AeanToro ycTpov^cTBa 
KOAnpoBannfl nao6pa)KenMfl cpeACTBO 
BbiHucnenun npeAena BbinonnneT aapanee 
aaAaaaeMoe npornoakipyioLAee KOAi^poBankie 
\Al\Am aapanee aaAaeaeMoe 

npeoepaaoBBTenbHoe KOAnpoBanne no 
MenbLLieb^ Mepe nacTi^ bxoahoto BMAeockirnana 
Ann Bbipa6aTbiBaHMn K03c()ct)iiL^i>ieHTHbix a^hhux 
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14 nocneflyiomero KBaHTosaHUJi 3tmx flaHHbix npn 

Ct}l4KCMpOBaHHOM LUare KBaHTOBaHkin, Ha OCHOBe 

Hero BbiMMCJineTcfl (onpeA^/iRerc^i) npeAen 
KOAi^poBaHkiq. 

riepBbik^ HockiTenb kiHCt)opMai4Hii Ann 
perMCTpai^MM MsoGpaxeHkiq comacHo 
HacTonu^eMy M3o6peTeHiiio OTrnHaeTcn tom, hto 
pervicTpMpyeTcn (aanMCbiBaercfl) BTopoft noroK 
6mt. nojiyHaeMbii^ nyreM KOAMposaHMfl no 
KpaCfHei^ Mepe MacTki BxoAHoro BHAeocMmana 
Ann reHepauuM nepBbix KOAi^poBaHHbix A9HHbix, 

no KOTOpUM OnpeAe/151IOT CKOpOCTb 

KOA^poBaHMfl B Ka)KAbi£^ aapaHee aaAasaeMbif^ 
OTpeaoK BpeiuieHM Ha ocHose HannHMn b Kax^it^ 
aapaHee aaAaeaeMbiv^ orpeaoK BpeMenki 
KonkiMecTBa nepsbix KOA^posaNHbix AaHHbix \a 
o6iMero KOJiMMecTBa npuiroAHbix Ann 

tiCnOJIbSOBaHMfl ABHHblX 0 TBM, MT06bl 

KQAMpoBaTb BXOAHOft BMAeocMma/i b ica^KAbiR 
aapanee aaAaBaeMbii^ orpesoK speMeHki na 

OCHOBe KOAlipOBaHHblX AaHHblX. 

BTopoC^ Hocme/ib MHCt)opMaL^HM Ann 
peniCTpaL(MM (aankicn) M3o6pa>KeHMfl comacHO 
HacT0Rii;eMy M3o6peTeHMio oTJiMHaercn tom. mto 
perMCTpupyeTCfl BTopof^ noTOK6MT. nonyHaewbix 
nyreM BbinoiiHeHvin aapanee agAasaeMoro 
nporHosMpyicLi^ero KOAt^poBanun h/mjim aapanee 
saAaeaeMoro npeo6pa30BaTeJibHoro 
KOAnpoBaHun no KpaMHew Mepe nacTH BxoAHoro 
BMAeocMma/ia Ann 6bipa6oTKM nepBbix 
K03Cpct)m4MeHTHbix ASHHbix M nocneAyjoi-Hero 

KSaHTOBaHMJI 3THX AaHHblX C Ct)HKCHpOBaHHblM 

maroM KBaHTOBannji c tbm, HTo6bi nojiyMnib 
nepBbie KBaHToeanHbie AaHHbie, Koropbie 
nojiynaT BoawoKHOCTb noABepmyTbCfl 
HepaBHOMepHOMy KOAMpoBaHMio (c nepeMBHHOM 
AnnHOM) ATifl c()opMMpoBaHMfl nepBoro noioKa 
6nT. no KOTopoMy onpeAenflercfl CKopocib 
KOAMpoBaHk^n B Ka)KAbi(^ sapaHes saAaBaeMbif^ 
orpeaoK BpeivieHu na ochobb KonnHecTBa 
AaHHblX B nepBOM noTOKG 6nT M oCinero 
KOJiMMecTBa npuroAHbix k ncnojibaoBaHHK) 

AaHHblX C TBM, HT06bl SaiBM BbinOHHUTb 

aapanee aaAasaBwoe npomoanpyKjaiee 
KOAnpoBanne m/mjim aapaHee aaAaeaeMoe 
npeoGpaaoBaiBJibHOB KOAnpoBanne BXOAHoro 
BMABocMmana AnJi Bbipa6oTKM BTopbix 
K03ct)ct3HL^MeHTHbix AaHHblX n MX nocfieAyfoinero 
KBanroBaHMfi c cj^MKCupoBanHbiM maroM, 
aaAasaeMbiM Ha ocHoae CKOpociM KOAMpoBanun 
B Ka>KAbi(^ aapaHBB aaAaBaBMbiM orpeaoK 

BpBMeHt^, M nOCneAyfOLi^BM Bbipa60TKM BTOpblX 

KBaHTOBaHHbix AaHHblX, KOTopuB nojiynaT 

B03MO)KH0CTb npOMTM HepaBHOMBpHOe 

KOAVipoeaHvie (c nepeMGHHOM ^^v\Hov^). 

TpBTMi^ HOCHTBJlb MH^OpwaUUM A^fl 

perncTpai^MM (sanMcn) M3o5pa>KBHnn cornacHO 
HacTOflinewy M3o6peTeHMK3 ornnHaeTcn tew, 4to 
Ha pBrncrpauMK) BbiBOAflTcn KOAnpOBanuB 
AaHHbie, nonynenHbie npv4 onpeAeneHnn 
npBAe/ia KOAMpOBanM^ b Ka)KA0M sapaneB 
aaAaaaeMOM MacckiBB naoOpaKeHH^i bo 
bxoahom BHAeocumanB c tbm, MTo6bi 

yCTanOBMTb CKOpOCTb KOAHpOBaHUfl B Ka>KAOM 

aapanee saAasaeMOM MaccMee M3o6pa>KeHMfl na 
OCHOBe noKaaarenBM npBABiia KOA^poBaHM^ li 
KO/iMMecTsa npuroAHbix k ncno/ibaoBaHnio 

AaHHblX M BbinOJIHUTb KOAwpoBaHne BXOAHOrO 

BHAsocMma/ia raKUM o6pa30M. HTo6bi cKOpocTH 

KOAHpoaaHMfl COOTBeTCTByfOlUMX MaCCMBOB 

Mao6pa)KeHMfl naxoAn/incb b cooTBercTBUM c 
ycTBHOBJieHHOM Ann Ka)KAoro MaccMBa 
ki3o6pa}KeHMn CKOpocTbio KOAMpoeaHMfl. 

B cooTBeTCTBMM c nepBbiM cnoco6oM 
KOAMpoBaHMn ii3o6pa}KeHMn cornacHo 
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HacTofliAewy Mao6peTeHnio CKopocrb 
KOA^poBan^n b Ka>KAbi(^ aapanee aaAannbib^ 
orpeaoK BpeMeHM onpeAejifleTcn Ha ochobb 
KOJikiMBCTBa A9HHbix B Ka)KAbii^ aapanee 
saAasaeMbiM orpesoK speMeHM m3 Mvic/ia nepBbix 
KOAnpoBaHHbix AaHHblX. no/iynaewbix nyiew 
KOAi^poBaHiifl no Kpaf^nei^ Mepe Macrvi BXOAHoro 
BMAeockirHajia. m o6iuero Kon^MecTBa 
np^roAHbix AaHHbix Ann A9/ibHeC4Luero 
KOAMpOBaHMfl BxoAHoro BkiAeockirHa/ia b Ka>i^biM 
aapaHee 3aAaBaeMbi£4 orpeaoK BpeMeHM na 
OCHOBe onpeAeneHHOM CKopocTM KOA^poBaHvifl n 
Ann nocneAyK)ii^ero Bbipa6aTbiBaHkifl BTopbix 

KOAMpOBaHHblX ASHHblX. 

8 cooTBeTCTBMki 0 TpeTbMM cnoco6oM 
KOAi^poBaHMfi MaoOpaKeHMA comacHO 
HacTOfliAeMy Mao6peTeHi4io npii ocyiMecrBJieHMM 
nepBoro cnoco6a KOAMpoaaHMR M306pa)KeHMfl 
oOu^ee KOJiMHecTBO npuroAHbix A^HHblx 
nponopL^MOHajibHo pacnpeAejineTCfl b 

aaBklCMMOCTM OT KOJIMMeCTBa A^HHbtX B Ka>KAbli^ 

aapaHee aaAaaaeMbif^ orpeaoK BpeMenn Ann 
onpeAeneHMfl cKopocTM KOA^poBaHMn 8 Ka)KAb[Pi 
aapanee aaAanHbif^ orpeaoK apeueHti Ann 
A^J1bHe^^Lue^o KOAt^poBaHuin BXOAHoro 
BMAeockirHaria b Ka^KAbiM aaA^HHbiii orpeaoK 
BpeMeHki Ha ocHOBe onpeAeneHHoi) cKopocTM 
KOAMpoBaHun m ah^ Bbtpa6aTbiBaHMfl BTopbix 

KOAMpOBaHKblX AaHHblX. 

B cooTBeTCTBkiM 0 MeTsepTbiM cnoco6oM 
KOAMpOBaHkin i^ao6pa)KeHMn oomacHO 
HacTOf^LABMy MaogpereHkiK) CHanana no KpaC^nef^ 
Mepe TOJibKO HacTb BxoAHoro curHana 
noABBpraeTCfl nocneAOBarenbHO aapanee 
aaAasaeMOMy npornoaMpyioiAeMy KOAvipoBanMio 
M/kiJiM aapanee aaAasaeMOMy 

npeo6pa30BaTenbHOMy KOAMpOBaHmo, 
o6pa6oTKe B BMAe KBanTOBanvin Vi 
HepaBHOMepHOMy KOAnpoBaHnio (c nepeMennoi^ 
AHUHOi^) npn ct)MKCMpoBaHHOM liiare 
KBaHTOBannfl aha Bbipa6oTKn nepBoro noroKa 
6mt m onpBAeneHMfl cKOpociM KOAnpoBannfl na 

OCHOBB KOJlMHeCTBa AaHHblX B nepBOM nOTOKB 

6mt m oSiAero KOJiM'-iBCTBa npuroAHbix Aannbix. 
SaiBM Ann c)x)pMMpoBaHM« BToporo noTOKa 6ht 
BBCb BxoAHOi^ BMAeocurnaJi noABepraeicfl 
o6pa6oTK6 B BHAe aapanee aaAasaeMoro 
npornoanpyioinero KOAMpOBannfl M/nnn aapaneB 
saAasaeMoro npeo6pa30BaTenbHoro 

KOAMpOBaHMfl, KBaHTOBaHMW M KOAHpOBaHHK) C 

nepBMBHHoil AnnHOM npn c{)MKCMpoBaHHOM mare 
KBaHToaaHMJi, ycTaHaBfinBaeMoro na ocnoae 
CKopocTn KOAnpoBannfl B Ka;KAbii^ aapanee 
aaAaBaewbiM OTpeaoK speMBHU. 

B COOTBBTCTBMI/I C nFITbIM Cn0CO60M 

KOAnpoeannfl naoOpaxenut^ cornacHO 
HacTOf^i^BMy M3o6pBTBHMio npM ocyiAecTBrieHUM 
HBTBepToro cnoco6a KOAnpoBaHMJi M3o6pa>KeHMM 
comacHo nacTOfliABMy naoOpBTeHHK) CKopocTb 
KOAnpoeannyi onpeAen«eTcn b Ka>KAOM KaApe na 
OCHOBe KonwMBCTBa AaHHblX B OAHOM KaApe 
noTOKa 6nT m o6iAero KOJinnecTBa npuroAHbix 
AaHHblX. SareM Ann c{)opMMpoBaHHfl BToporo 
noTOKa 6mt bxoahom BMAeocMman noABepraejcfl 
aapaHBB aaAaaaeMOMy npornoanpyioLAeMy 
KOAMpoBaHMio m/mjih aapaHoe aaAasaeMOMy 
npaoSpaaoBaTe/ibHOMy KOAnpoBannio, a raioKe 
o6pa6oTKe KBaHTOsanMeM m nepaBHOMepHbiM 
KOAMpoeanMeM (c nepewennoM ahmhom) npM 

C()MKCMp0BaHH0M LUaFB KBaHTOBaHUfl, 

aaAaaaeMOM na ocnoBe CKopocTM KOAMpoBaHHfi 
B Ka)KAOM KaApe. 

B COOTBeTCTBMH C LUBCTblM Cn0CO60M 

KOAi^poBanMfl MaoCpaKenkif^ comacHO 
HacTOflu^eMy M3o6peTeHMK) 6epyT aa ocnoBy 
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MeTBepTbii^ cnoco6 KompoBanm ii3o6pa)KeHMn 
M onpeAejifltOT CKopocTb KOAi^poBaHMR b Ka)KAo£^ 
DA Ha ocHOBe Kor^necTBa ABHHbix no MeHbiuet) 
Mepe B MacTM Ka)Kaoi^ rvi. cocTOflu^ei^ m3 
MHO)KecTBa KBApoa nepBoro noTOKa 6mt, \a 
o6iMero KonMHecraa npidroAHbix AaHHux. 

B cooTBercTBMM c ceAbMbiM cnoco6oM 
KOAMpoBaHMfl MaoSpaxceHMR corxiacHO 
HacTOflL^eMy M3o6peTeHMio aa ocHosy 6epyT 
LuecTOi^ cnoco6 KDpyipoBam9\ Mao6pa)KeHMfi ki 
onpeAejifliOT cKopocTb KOAMpoaaHMR a Ka)iCAOfit 
rvi Ha ocHOBe KO/ikiMecTBa AaHHbix 
OTHOCMTe/ibHO saKOAMpoBaHHoro BHyrpn KaApa 
M3o6pa)KeHkifl M npomoakiposaHHoro snepeA 
M3o6pa)KeHM$i B cocraBe TM. 3aTeM BXOAHOi^ 
BMAeocuman noABepraercfl o6pa6oTKe b BHAe 
(Ana ctxDpMnpoBaHMfl BTOporo noTOKa 6ht) 
aapaHee aaAaBaeMoro npomoakipyiou^ero 
KOAMpoBBHMfl n/nnn aapaHee aaAaBaewioro 
npeoepasoeaTenbHoro KOAnpoBaHun, 
KsaHTnaaqnn c c{)HKCHF>OBaHHbiM luaroM. 
aaAasasMbiM na ocHoae cKopocTH KOAnpoBahUfl 
B Ka)KAOM n/l, a TaioKG o6pa6oTKe KOAMpoBahneM 
c nepeMeHHOM AnnHOM. 

B COOTBeiCTBUM C BOCbMbIM Cn0CO6OM 

KOflnpoBaHUfl n3o6pa>KeHMM comacHo 
HacTOfli^eMy naoepeieHHK) aa ocHOsy 6epyT 
MeTBepTbti^ cnoco6 KOAnpoaaHUfl n3o6pa)KeHMi^ 
M o6LMee KOJinMecTBO npuroAHbix k 
ncnonbsoBaHnio AaHHbix nponopi^noHanbHO 
pacnpeAenflK)T b saBMCHMOCTH ot KOJiMMecTsa 
flaHHbix 8 nepBOM noTOKe 6mt b Ka)KAbiM aapanee 
aaAasaeMbii^ oipesoK epeweHU Anfl 
onpeAeJieHnw cKopocTn KOAnpoaaHMfi b Ka)KAbii^ 
aapaHee aaAasaewbiC^ orpeaoK BpeweHH. SareM 
AHw c{)opMnpOBaHnyi BToporo noTOKa 6mt 
BxoflHOM BHAeocuman noABepraercw o6pa6oTKe 
B BMA© sapanee saAaeaeMoro npomoaMpyjoiAero 
KOAMpoBannfl n/nnn aapanee aaAaaaeMoro 
npeoepaaoBarenbHoro KOflnpoBaHMfl, 
KBaHTkiaauMki c ctikiKcupoBaHMbiivi LuaroM 
KBaHTnaaL^i/iki, aaAasaeMbiM na ocHoae cKOpociki 
KOAMpoBaHkifl B Ka)KAbivi aapaHee aaAaaaeiy/ibiM 
OTpeaoK BpeMSHM M KOAnpoeaHMfl c nepeMeHHOM 

AHklHOl^. 

B CXX)TBeTCTBMM C ASBflTblM CnOC060M 

KOAi^poBaHMR Mao6pa)KeHniH cornacHO 
HacToau^eMy n3o6peTeHHK) npeAen 
KOAbipoBaHkin B Ka>KAOM aapaHBe aaAaBaeMou 
Maccnae n3o6pa>KeHH5i bo bxoahom 
BHAeocuma/ie onpeAenniOT An« ycTaHOBnenun 
cKopocTki KOAv^pOBaHMfl B Ka>KAOM aapaHee 
aaAasaeMOM Maccnae MaoCpaxeHMf? na ocHOBe 
noKaaaTeneii npeAena KOAMpoBanun n o6u^ero 
KOJiMHecTBa npuroAHbix k ncno/ibaoBaHMio 
AaHHbix. SareM bxoahom BHAeocumaji 
KOAMpyeTCfl raKMM o6paaoM. mto CKOpocTH 
KOAMpoaaHkin b cooTBercTByiOL^iix MaccMBax 

M306paxeHMfl naXOAHTCfl B COOTBeTCTBMM c 

ycTaHOBJieHHoi^ CKopocTbfO KOAvipoBaHun AnJi 
Ka)KAoro waccMsa n3o6pa>KeHMfl. 

B COOTBeiCTBUM c ABCflTbiM cnoco6oM 
KOAMpoBaHbin M3o6pa)KeHMn comacHO 
HacTORLueMy M3o6peTeHMK) aa ocHoay 6epyT 
ABBnTbiM cnoco6 KOAMpoaaHun M3o6pa>KeHMM m 
o^peA^^flK>T noMexM KOAMpoBaHMio An» Ka>KAoro 
KaApa BXOAHoro BkiAeockimara Ann 
onpepfsnenm CKopocrii KOAi^poBaHMfl b Ka)KAOM 
KBApe. SarsM axoAHot^ Bi^Aeockirnan 
KOAMpyeTc;i TaK. mto cKopociM KOA^poBaHM^i 

COOTBeTCTByiOLUMX KaAPOB COOTBerCTByiOT 

ycTanoBneHHoi^ cxopociM KOAnpoBaHkifi b 
Ka;KAOM KaApa- 

B oooTBercTBkivi c OA^HHaAUaTbiM cnoco6oM 
KOA^poBaHMfl M3o6pa)KeHkii^ aa ocHosy cnoaa 
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eepyi AeBflTbiiif cnoco6 m onpeAerniOT nopor 
KOA^poBaHi/tn B Ka)KAo() PM BXOAHoro 
BWAeocuimana Ann onpeAeneHMR cKopocTi/i 
KOA^poaaHMfl B Ka)KA0{) rvi. Sareivi bxcahoC^ 
BWAeocuman KOAnpyeicfl laK, mto ckopoctm 
KOAi^poBaHMfl B rpynnax l/l3o6pa}KeHktt^ 

HaXOARTCfl B COOTBeTCTBliM C yCTaHOBJieHHOA 
Ann ICa)KAOC^ rvi CKOpOCTbtO KOAl^pOBaHVifl. 

B COOTBeTCTBMM c ABeHaAUdTbiM cnoco6oM 
KOAMpoBaHMfl M3o6pa)KeHMj^ cor/iacHO 
HacTORLAeMy M3o6peTeHMio TatoKe aa ocHOBy 
6epyT AeBflTbif^ cnoco6 KOA^poaaHMfl 

M306pa}KeHMi^. M K03(t>Ct}ML4MeHTHbie A?HHbie, 

nonynaeMye nyieM aapaHee 3aAaBaeMoro 
nporHosMpyioLi^ero KOAMpoaaHMfl m/mjim aapaHee 
saAasaeMoro npeo6pa30BaTe;ibHoro 
KOAMpoBaHMn no MeHbiueki Mepe Hacru exoAHoro 
BMAeocMmana. KBaHTyioT c ct)MKCMpoBaHHbiM 
LuaroM Ann onpeAe/ienMn TaKMM o6pa30M 
npeAenbHbix noKa3aTeJiei^. SaTeiui BxoAHOfi 
BMAeocMman KOAMpyeTcn laK, hto ckopoctm 

KOAMpOBaHMfl COOTBeTCTByiOLAMX MaCCMBOB 
M306pa}KeHMM nOAQep>KMBaiOTCn B COOTBeTCTBMM 

CO cKopocTbto KOAMpoaaHMP Ka}KAoro MaccMBa 
M3o6pa>KeHMq. 

flanee, b cooTBeicTBMM c nepBbiM 
yCipot^CTBOM KOAMpOBaHMfl M3o6pa)KeHMC^ 
comacHO HacToni^eMy Mso^peieHMio cKOpocTb 
KOAMpoBannfl a Ka>KAbiM aapanee aaAaaaeiMbiM 
oTpeaoK BpsMeHM onpeAenneTcn na ocHOBe 
KOJiMHecTBa AaHHbix B Ka>KAbii^ aaAaHHbJi^ 
oipeaoK BpeweHM b cocTaBe nepsbix 
KOAnposaHHbix AaHHbix, no/iyHeHHbix nyieM 
KOflMpOBaHwq no weHbiueM wepe Hacru BxoAHorc 
BMAeocMmana b KaKAbiC^ aapanee aaAasaeMbiM 
OTpeaoK BpeMeHM, m o6LAero KO/iMMecTBa 
npuroAHbix AaHHbix aha AaJibneMLuero 
KOflnpoBaHMfl Bcero BxoAHoro BHAeockimana b 
Ka)KAbiii sapanee saAaeaeMbiM orpeaoK epeMeHu 
Ha ocHOBe onpeAeneHHOM CKopociki 
KOAMpoBannfl m nocneAyKDu^eM BwpaGoTKM 

BTOpblX KOAHpOBaHHblX AaHHblX. 

B COOTBeTCTBUM 0 BTOpbIM yCipOMCTBOM 

KOAnpoBanun M3o6pa)KeHMf^ cornacHO 
HacTOfli4eMy naoGpereHMio aa ocHoay 6epyT 
nepBoe ycipoC^CTBo m no MenbiueM wepe ^acTb 
BXOAHoro sMAeocurHana KBanryeTcn npn 
cjDMKCMpOBaHHOM Luafe KBaHTOBanun Ann 
BbipaCoTKM TaKMM o6pa30M nepBbix 

KOAMpOBaHHblX AaHHbix, nO KOTOpbIM 

onpeAenntoT CKopocTb KOAMpoaanMn, c Koropoi^ 
KOAMpyeicn bxoahoC^ BMAeocMrnaJi b Ka>KAbit^ 
aapanee aaAaaaewbiM oipesoK BpeweHM. b 
peayjibiare nero Bbipa^aTbiaaioTcn aropbie 

KOAMpOBaHHbie AaHHbie. 

B COOTBeTCTBMM C TpeTbMM yCTpOV^CTBOM 

KOAMpoBanun MaoSpa^eHMM cornacHo 
HacToniAeMy M3o6peTeHMK) McnoribayeTcn 
nepBoe ycTpoMCTBO KOAMposaHMn M3o6pa>KeHMn. 
B KOTopoM o6iAee KOJiMMecTBO npMroAHbix Ann 
Mcnonb30BaHMn AaHHbix nponopi^noHajibHO 
pacnpeAenneTcn b sasMCMMOCTH ot KoriMMecTBa 
ABHHbix B Ka)KAbiM aapaHee aaAaBaeMbiM 
OTpeaoK BpeMBHM Ann onpeAeJienun cKopocTM 
KOAMpoeaHMn b Ka>KAbi(^ aapanee aaAaaaeMbit^ 

MOWeHT BpeMeHM M aaTBM C 3TOt^ CKOpOCTbK) 

KOAMpyeTcn bxoahom BMAeocMrna/i b Ka>KAbiM 
aaABHHbii^ woweHT. b pe3ynbTaTe nero 
Bbipa6aTbiBaf0Tcn BTopbie KOAMpoaannbie 
Aannbie. 

B COOTBeTCTBMM C HeiBepTblM yCTpOMCTBOM 

KOAMpoaaHMn M3o6pa>Ken^n comacno 
HacToniueMy M3o6peTeHMK) no MeHbiuet^ Mepe 
nacTb BxoAHoro BMAaocMma/ia noABepraeTcn 
o6pa6oTKe b bmac 3apaHee 3aA^HHO^o 
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npomosMpyioi^ero KOAvipoBaHMfl ti/iijiki sapaHee 
saAaHHoro npeo6pa30BaTe/ibHoro KOAVipoaaHMn, 
a TaioKe KsaHTOBaHvin c ct)MKCkipoBaHHbiM maroM 
M HepaBHOMepHoro KOAMpoeaHMn (c nepeMeHHov^ 
AnnHof^) Ann ct>opMMpoBaHMfl nepBoro noTOKa 

6MT C TBM, MT06bl onpeAeJIMTb CKOpOCTb B 

KaoKfXbm sapaHee saAaaaeMbiH orpeaoK BpeMeHH 
Ha ocHOse KoiiMHecTBa ASHHbix B nepeoM noTOKe 
6\AJ vi o6u4ero KonMMecTBa AaHHbix, npuroAHbix k 
McnonbsoBaHMK). SaTGM sapaHee saAaaaeMOMy 
npomoaMpyeMOMy KOAVipoeaHMio m/hjim 
npeoOpaaoBareJibHOMy KOAMpoBaHMio, a raioKe 
KBaHTOBaHMK) M KOAMpOBaHklK) c HepeMeHHO^ 
AnnHof^ c LuaroM KBaHTOBaHkin. 3aA^BaeMblM Ha 

OCHOBe CKOpOCTUI KOA^pOBaHMn B Ka)KAbiv) 

aaAaaaeMbii^ orpeaoK speMeHM, noABepraercn 
Becb BXOAHOi;^ BkiAeoc^maji, b peaynbrare Mero 
4)opMMpyeTCfl btopom hotok 6mt. 

B cooTBercTBUM c nRTbiM ycrpoi^CTBOM 
KOAMpoBaHMfl vi3o6pa)KeHMn comacHO 
HacTonuAeMy M3o6peTeHMio bo sanroM aa ocHOsy 

MeTBepTOM ycrpof^CTBe KOAMpOBaHMR 

uiao6pa)KeHki$i CKOpocTb KOAMpoaaHkin 
onpeAe/ineTCfl b Ka>KAOM KaApe Ha ocHOBe 
KOJiMMecTBa AaHHbix b Ka>KAOM KaApe nepsoro 
noTOKa 6mt h o6mero KOJinnecTBa npuroAHbix 
AaHHbix. SaieM o6pa6oTKe b buac aapanee 
aaAaeaeMoro npomosnpyMDmero KOAnpoBaHUfl 
m/mjim nporH03MpyK)inero npeoepaaoBarenbHoro 
KOAnpoBaHMfl, a raioKe KBaHTOBannfl c ujaroM 
KBaHTOBaHMfi, aaAaBaeMbiM Ha ocnoBe CKOpocrki 
KOAMpoBaHMfl B KBJKAOM KaAPe, M KOAHpOSaHUHD 
c nepeMeHHoC^ A^HHot^ noABepraercfl secb 
BXOAHOt^ BHAeocurnan, b peayjibTaie nero 

C|30pMMpyeTCfl BTOpOM HOTOK 6mT. 

B cooTBercTBMM c mecTbiM ycrpoi^CTBOM 
KOAMpoBaHM« n3o6pa)KeHHM cornacHO 
HacTOflmeMy naoepereHHK) a npUHfliOM aa 
ocHOBy MeTseproM ycrpoJ^CTBe KOAnpoBahMH 
naoepaxeHnti cKopocib KOAnpoBaHUfl 
onpeAenweTCfl b Ka)KAOM TM Ha ocHose 
KOJiMMecTBa AaHHbix no MeHbLuei;^ Mepe b nacTM 
Ka)KAOM rn, cocTowii^eii na MHO>KecTBa KaApOB b 
nepBOM noTOKe 6mt, h oeL^ero KonnMecTBa 
npuroAHbix AaHHbix. Sarew o6pa6oTKe 
noABepraeTcn Becb bxoahom BHAeocurHan, a 
MMeHHO aaAaHHOwy npomoakipyjoiMeMy 
KOAnpoBaHkiK3 \A/\Anvi aaAaHHOMy 

npeo6pa30BaTe;ibHOMy KOAnpoBaHnio, 
KBaHTOBaHMio c LuaroM KBaHroBaHki5^, 
aaAaBaeMbiM Ha ocHOBe cKopocTM KOA^poBanM^ 

B KaXAOM rt/l, M KOA^pOBaHVIIO c HepeMeHHOM 

AHMHoi^, B peaynbiare Mero ctx>pMMpyeTCfl 

BTOpOM nOTOK 6HT. 

B COOTBeTCTBMM C CBAbMblM yCTpOMCTBOM 

KOAMpoBaHMfl H3o6pa>KeHMiH corjiacHo 
HacTOflineMy n3o6peTeHMK) b npuHSTOM aa 
ocHOBy mecTOM ycrpoMCTBe KOAMpoBannfl 
ii3o6pa)KeHkt5i cKopocTb KOAMpoaaHkiR b Ka>KAOi^ 
ri/l onpeAenflercji na ocHOBe KOJinMecTBa 
AaHHbix B M3o6pa)KeHm?x. KOAnposaHNbix BHyrpM 
KaApa, \A npornoakipyeMbix BnepeA 
KOAnposaHHbix nao6pa>KeHMflx b cocraBe ri/l. 
SareM BXOAHoti BHAeocuman noABepraercfl 
o6pa6oTKe b bmab aapanee aaAasaeMoro 
npornoanpyioi^ero KOAiipoBaHnw m/hdm aapanee 
aaAasaeMoro npeo6pa30BaTe;ibHoro 
KOAMpOBaHMR. KBaHTOSaHMfl c LuaroM. 

onpeAenHSMbiM cKOpocTbto KOAnpoBaHUfi b 
Ka)KAOb^ TM. ki KOAkipoBaHun c nepeMeHHOf^ 
AnnHOt^, B peaynbTare nero cfxapMnpyercfl 

BTOpOM nOTOK AaHHhIX. 

B COOTBeTCTBklH C BOCbMbIM yCTpot^CTBOM 

KOAi^poBanvifl i43o6paxeHMn cornacHO 
HacTOflL^eMy M3o6peTeHMio b npuHkiMaeiuioM aa 
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OCHOBy MeTBepTOM yCTpcf^CTBe KOAHpOBaHMR 

ki306pa>KeHMfl 061468 KonnMecTBO npuroAHbix k 
vicnojibaoBaHMK) AaHHbix nponopi^MOHajibHo 
pacnpeAejiflercfl b aaBMCMMOCTM or KonMMecTBa 
AaHHbix B nepBOM noTOKe 6kiT b KaxcAbiH aapanee 
aaAaaaeMbiC) orpeaoK BpeMSHM Ann 
onpeAe^eHkifi CKopocrvi KOAMpoaaHdJi b Ka;KAbi£^ 
aaABBaeMbii^ MOMeHT. SareM BXOAHOi^ 
BiiAeocMrHan noABepraercn o6pa6oTKe b bmac 
aapaHee aaAaaaeMoro nporHoavipyioiAero 
KOA^poBaHMn M/MHki aapaHee aaA^saeMoro 
npeoOpaaoBarejibHoro KOA^poBaHMfl. 
KBaHTOBaHMfl c ujaroM, onpeAenneMbiM na 

OCHOaaHMM CKOpOCTM KOAHpOBaHMR B Ka)KAblC) 

aapanee aaAannbiM MOMehrr, m HepaBHOMepnoMy 
KOAMpoBaHMK) (c nepeMeHHoC^ Ani^HO^), b 
peaynbTare nero cfxapwupyercfl sropofi noroK 

ABHHblX. 

B cxsoraercrBkiM c AeanrbiM ycrpoi^crBOM 
KOAMpOBBHi^fl iiao6pa)KeHMn cxsmacHO 
HacToniAeMy MaoOpereHMio npeAen 
KOA^posaHkin onpeAe/inercn b Ka)KAOM 
aaAaaaeMOM MaccMBe Mao6pa)KeHii(i axoAHoro 
BMAeocMrna/ia Ann ycranoBneHMn CKopocTM 
KOAvipoBaHUfl B Ka)KAOM aaA^HHOM MaccMBe 
naoCpaxeHkin Ha ochobb napaMerpoB npeAena 
KOA^poBaHvin m o6LAero KonvmecTBa AaHHbix, 
np^roAHbix K McnojibaoBaHMio. SareM BXOAHOff 
BMAeocurHan KOAnpyercfl raK, hto CKopocrvi 

KOAMpOaaHUfl COOIBeTCTBeHHblX MaCCMBOB 

M3o6pa>KeHMfl noAAep>»<MBaioTCfl b cooTBercTBMH 
c ycraHOBneHHOM cKopocrbio KOAnpoBaHUR a 
Ka)KAOM MaccMBe M3o6pa}KeHiifl. 

B COOTBeTCTBUM C ASBflTbiM yCTpOMCTBOM 

KOAnpoaaHMfl n3o6pa>KeHMfl cornacHo 
HacToqL4eMy naoCpereHMK) a npuHUMaeMOM aa 

OCHOBy ASB^TOM yCTpoi^CTB8 KOAHpOBaHMfl 

nopor KOAnpoBaHMR onpeAe/iflercji b Ka>KAOM 
KaApe BxoAHoro BHAeocurHana a^JI 
onpeAeneHun CKopocii/i KOAnpoaaHUfl a Ka^KAOM 
KaApe. SareM bxoahom BHAeocMman 
KOAMpyercji raK, mto cKopocru KOAMpoBaHUR b 
cooTBercTBeHHbix KaApax naxoAHrcfi b 

COOTBeTCTBMM C yCTaHOBTieHHOfl CKOpOCTbK) 
KOflMpOBaHMq B Ka)KAOM KBApe. 

B COOTBeTCTBHH C OAMHHaAL^aTblM 

ycrpoMCTBOM KOAnpoaaHMfi naoepaxeHUfl 
comacHo HacroRu^eMy Mao6peTeHi/iK) aa ocHoay 
6epyr CHoaa AeBwroe ycrpoi^CTBO KOAnpoaaHUfl 
M noMBxn KOAnposaHMK) onpeAeriRior a Ka)KAoC^ 
rn BXOAHoro BMAaocMmaLna Ann onpeAenennfl 
CKopocTM KOAMpoBannfl B Ka>KA0M GOP. SareM 
BXOAHoi^ BMAeocMma/i KOAnpyercR tbk, mto 
CKopocTM KOAnpoaaHMfl cooTBercTBeHHbix rn 
noAAsp>KMBa»oTCR b cooraercTann co CKopocrbio 
KOAnpoBaHMfl, ycTaHOBfieHHOM ATiJi Ka>KAOM rn. 

B ccoTBercTBMM c ABeHaAL^arbiM 
ycrpoMCTBOM KOAnpoaaHUfl nao6pa>KeHMii 
cornacHo HacroflLAeMy naoepereHHK) aa ocHOBy 
raKJKe Oepyr Aesflroe ycrpoMcrao KOAMposaHnn. 
M K03C|)(})ML4MeHTHb!e AaHHbie. nonyMaeMbie 
nyreM BbinojiHeHUfi aapanee aaAaaaeMoro 
DporHoanpyKDinero KOAnpoaaHUfl n/nnn aapanee 
aaAasaeMoro npeoepaaoBareribHoro 
KOAMpoBaHUfl no MeHbLUBM Mepe sacTM BXOAHoro 
BMAeocurnana. KBanryior c c})MKCnpOBaHnbiM 
maroM Ann onpeAenennfl npeA^-na 
KOAMpoaannfl. SareM bxoahoi^ BHAeocuman 
KOAnpyercyi raKviw o6paaoM, mto cKOpocru 
KOAnpoBaHMfl cooTBercrBennbtx wacckiBOB 
Mao6pa>KenMfl naxoAwrcfl b coorBercTBHi/i co 
CKopocTbK) KOAnpoBaHMR, ycTaHOBJieHHOM Ann 
Ka)KAoro MaccMBa M3o6pa>KeHHJi. 

KpoMe roro, b coorBercrBkii«i c nepBbiM 
HockireneM Ann perMcrpai^kiM (aanMcvi) 
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M3o6pa)KeHkifl comacHo HacTOflu^eMy 
M3o6peTeHkiio Ha pervicTpauMio BbiBOAMTcn 
BTopoi^ noTOK 6mt, nojiynaeMbix nyreM 
onpeAQjieHMfl CKopocTM KOA^poBaHMn b Ka>igv>il^ 
sapaHee aaAaaaeMbiP^ orpeaoK BpeMeHM Ha 
ocHOBe KonkiMecTBa AanHux b Ka>Kabif^ MOMenr 
MJ1M oTpeaoK BpeMeHM kia cxx^raea nepBux 
KOAMpoBaHHbix A^HHbix, noTiyHaeMbix 
KOAMpoBaHMeM no Mehbujei^ Mepe MacTki 
BXOAHoro BMAeocumaria, m oOu^ero KOJiHMecTBa 
npMroAHbix k McnonbaoBahviio A^HHbix c reu, 
MTo6bi KOAi^poBaTb BXOAHOi) BMAeocvirHaji B 
Ka)KAbiR 3apaHee aaABBaeMbift momght BpeMeHki 
Ha ocHOBG onpeAe/ieHHOf^ CKopocTki 

KOAMpOBdHMfl. 

B COOTBeTCTBHH C BTOpbIM HOCMTeneM 

MHCt)opMai4MM Ann pemcipauMM M3o6pa>KeHMn 
comacHO HacToni^eMy M3o6peTeHMK) 
perncrpMpyeTCfl BTopof^ noroK 6mt, nonyMaeMbiif 
nyreM BbinoJiHeHMfl aapanee 3aA9BaeMoro 
nporH03MpyioL4ero KOAMpoBaHVin ^mjim 3apaHee 
saAaBaeMoro npeoOpasoBarenbHoro 
KOAMpOBBHUfi no MeHbLuevi Mepe Hacm BXOAHoro 
BkiAeocMmajia, a raioKe KBaHTOBaHun m 
HepaBHOMepHoro KOAi^pOBaHki^ (c nepeMeHHo(^ 
AnnHOiH) c c|3MKCnpoBaHHbiM maroM Afifl 
renepaqMii nepBoro noroKa 6mt c i^e/ibK) 
onpeAeneHMfl CKopocru KOAnpoaaHUfl b Ka)KAbij^ 
aaAaHHbiM orpeaoK speMenM Ha ocHOBe 
KO/lMMeCTSa ASHMblX b nepBOM noTOKG 6mt h 
oOii^ero KoriMMecTBa npuroAHbix AaHHbix c reM, 
MTo6b! noABeprnyTb o6pa6oTKe bxoahoi^ 
BHAeocurHaJi, a HMeHHO aapanee saAasaeMOMy 
nporH03MpyK3iAeMy KOAnposaHMio h/m/im aapanee 
aaAasaeMOMy npeo6pa30BaTenbHOMy 
KOAi^poBaHkiK), a laioKe KBanroBaHi/iK) ki 
KOAnpoBannK) c nepsMeHHoti AnnHOvi c maroM 
KBaHTosaHkin, onpsAenneMbiM Ha ochobb 
cKopocTn KOAnpoBaHMfl B Ka>KAb!C^ sapaHes 
aaAaeaewbiM oxpeaoK. 

B cooTBercTBMM c TpeibMM HocmeneM 
MHC^opMai^MM Anfi perMCTpaL(i4M ii306pa>KeHMfl 
comacHo HacTOflLi^eMy M3o6peTeHHK) Ha 

peri/ICTpaL^MK) BblBOAflTCfl KOAHpOBaHHbie 

AaHHbte, nojiyMasMbie npki onpeAe-neHi^M 
npeAejia KOAMposaHUfl b Ka>KAOM saAaHHOM 
MaccuBe M3o6pa>KeHHfi BXOAHoro BHAeocurHana 
c leM, HTo6bi ycTanoBi/iTb cKopocib 
KOAiipoBaHM$i Ka>KAoro aapanee aaAasaeMoro 
MaccMBa nao6pa>KeHHfi na ochobb napaMerpoB 
npeAena KOAnposaHnyi m oOu^ero KorinHecTBa 
AaHHbix, npHroAHbix Ann ncnoiibaoBaHMn, mtoSn 
KOAnpoBaib BXOAHOM BHAeocuman raKUM 
o6paaoM, MTo6bi CKOpocru KOAnpoBannyi 

COOTBeTCTBeHHblX MaCCMBOB M3o6paxeHMfl 6binM 
B COOTBerCTBUM CO CKOpOCTbJO KOAHpOBaHMfl 

Ka}KAoro MaccbiBa M3o6pa)KeHMSi. 

KpaTKoe onucaHne c|)nryp. 

0i^r. 1 - 6noK-cxeMa, noKaabiBaKDiAap cb513m 
ocHOBHbix Hacrefi ycipoticTBa KOAnpoBaHUJi 
ii3o6pa>KeHkiii. 

0\Ar. 2 - 6noK-cxeMa anropMTwa, 
noflCHfliou^ero pa6oTy nepBOM KOAnpyiou^eCi 
cxeMbi, BXOAfliMePi b cocraB ycrpoMCTBa 
KOAHpoBaHMfl no 0Mr. 1 . 

Our. 3 - 6ii0K-cxeMa anropnTwa, 
noflCHflioiAero paGoiy BTopovi cxeMbi 
KOAnpoBaHMfl. BXOAfliAefi B cocraB ycrpoi^cTBa 
KOA^poBaHM^i M3o6pa>KeHiin no 4>Mr. 1. 

cpur. 4 - OTHOCMTejibHoe pacnonoKeHne 
(i3o6pa)KeHM(% B cocraBe rpynnbi kiaoSpaKeHnj^ 
GOP. 

Our. 5 - oTHOCMTenbHoe pacnonoxeHne 
M3o6pa;KeHki^ m cMma/i ynpasneHkin 
KGAMpoBaHkifl B Ka)KAO^ rpynne M3o6pa}KeHMC^ 
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GOP. 

0iir. 6 - 6noK-cxeMa a/iropiiTMa, raioKe 
noflCHPtoLAero pa6oTy cxeMbi KOAMpoBaHMfl, 
BXOAni^ei^ B cocTaB ycTpof^ciBa KOAMpoBaHkifl 
M3o6pa)KeHii() no 4)Mr. 1 . 

<t>Mr. 7 - BMA M3o6pa)KeHi«in Ann noncneHiin 
npuHL^kina npomodvipyioiAero KOAvipOBaHiifl. 

0Mr. 8 - A^arpaMMa ki3o6pa)KeHM(t, 
noflCHfliOLAan npkiHi^nn npomosMpyioLAero 
KOAMpOBaHun c KOMneHcauMeM ABvi)KeHMR. 

<DMr. 9 - 6noK-cxeMa ycTpoi^CTBa (6;iOKa) 
KOAi^poBaHMfl H3o6pa)KeHMf;) ki ycrpoi^cTBa 
(6noKa) AeKOAMpoBaHMfl M3o6pa)KeHMit cornaoHO 
HacTOflLAeMy MSoGpereHMio. 

0bir. 10 - KOHc(>MrypaL;Mn KaApa, MaKpo-6jioKa 
M ceKL^vivi. 

(pMr. 11 - 6jioK-cxeMa o6biMHoro 
(ui3BecTHoro) KOAepa. 

<t)Mr. 12 - 6jiOK-cxeMa o6biMHoro 
(MsaecTHoro) A^KOAepa. 

HaiuiymuMi) aapiiaHT peajikiaai^Mki 
HacTOfliAero M3o6peTeHMfl 

Aanee npMBOAMTcn onuicaHkie co ccbiJiKof^ na 
npMfiaraeMbie MepTe)Kui OAHoro m3 BapMaHTOB 
cnoco6a KOA^poBaHMfl M3o6pa)KeHMCf, 
ycrpoMCTBa KOAMpoaaHMfl M3o6pa)KeHMvi n 
HOCHTSJifl iiH4)opMam»iM AHA perncTpai^Mn 
(sanncM) n3o6pa>KeHMJ^ comacHO HacTOfliMeMy 

M306peTeHMK). 

ycrpoC^cTBo KOAnpOBaHMfl MSoCpaxeHMC^ 
cornacHO nacrowiAeMy M3o6peTeHMio coagp>kmt, 
KaK noKaaano na cfDnr. 10, nanpuMep, nepByio 
cxeMy KOAnpoBaHMfl 10 Ann KOAnpoBahUJi 
BXOAHoro BMAeocurHana n Bbipa6oTKM nepsbix 
KOAMpoBaHHbix AaHHbix, cxsMy KOAHpoBannfl 30 
M3o6pa>KeHn« Ann onpeAenennfl CKopocTH 
KOAMpoBaHMW B Ka)KAbii^ aapanee aaAasaeMbii^ 
OTpeaoK BpeMBHn Ha ochobb KOJinMecTBa 
KOAnpOBaHHbix AaHHbix B Ka)KAbii^ aapaHBB 
aaAaBaBMbiCi MOMenr, nocrynaioLi^MX c nepBoCi 
KOAMpyioiAeC^ cxBMbi 10, m o6iMero KonnHecTBa 
npuroAHbix k ncnonbaoBaHnio Aannbix m BTopyio 
cxBwy KOAnpOBaHMfl 40 AHfl KOAnpoBannfl 
BXOAHoro BMABocurHana b Ka>KAbiCi aapanee 
aaAaBaeMbiM orpeaoK BpeMBHki na ochobb 

CKOpOCTM KOAHpOBanHfl, OnpBABJlHBMOCl cxeMot^ 

ynpaBJiBHUfl KOAnpoBannew 30 m noc/iBAytoiAeC^ 

Bbipa60TKH BTOpblX KOAMpOBaHHblX AaHHblX. 

BOJIBB KOHKpeTHO, HBpBaf^ CXBMa 10 

KOAnpoBaHMfl coABpxnT, KaK HOKaaaHO Ha cfciMr. 
1, 3y 12 KaApoBoi^ naMRTM aha xpaHBHUH 

BXOAHblX AaHHbix M306pa)K6HHM, 

npBACTasnflioiAMX co5oCi bxoahoC^ BHABOCuman, 

CXBWy 11 OnpBABJlBHMfl BBKTOpa ABM>K6HMfl, 

cjiy^KaiAyio An« o6Hapy>K6HMfl aroro BBKTopa bo 

BXOAHblX AaHHbix HaodpaXCBHUM, XpaHfllAMXCfl b 

3y 12 KaApoBoCi naMATH, SV 22 KaApoBot^ 
naMflTM, xpaHfliABB npornoaHpoBanHbiB Aannbie 

Mao6pa>KBHMt^. CXBMy 23 KOMnBHCai^MM 

ABM)KBHMfl, cny>KaLAyK) An« BbinonHBHMfl 
KOMnencaL^MM ABM>KeHHfl nporHoanpoBannbix 
AaHHbix Mao6pa)KeHni^. KoropbiB Gbuin cMMianbi 
na SV 22 KaApoBOM naM^rn na ochobb AaHHbix o 
BBKTope ABM>KeHHfl, nocrynajOLAUX co cxbmw 11 
o6Hapy>KeHMfl BBKTOpa ABM)KeHHfl, CXBMy 14 
nporHoanpyjoiABro KOAMpoBannj? A^fl 

KOAHpOBaHMfl BXOAHblX AaHHblX M306pa)KeHMfl Ha 

OCHOBB npofHoanpoBaHHbix AaHHbix 

Mao6pa>KBHMb^ C KOMnBHCai^kiei^ ABVDKBHkin, 

nocrynaioiAnx co cxbmw 23 KOMneHcai^nn 
ABi^KeHMfl. CXBMy 15 flKfl. BbinonHfiioiAyio 
KOAHpOBanne paanocTBCi b bhab flncKpeiHoro 
KocnnycHoro np6o6pa30BaHMfl (Aanae no 
TeKcry - flKfl) pasHocrev^ m r.n., Koropbie 
HasNBaioT npomo3MpyeMbiMki OLUM6KaMM, 
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nocTynawu^nx co cxewibi 14 npomoanpyioii^ero 
KOA^poBaHidP, cxeiviy 16 KsaHTOBaHMn Ann 

KBaHTOeaHMfl K03<3pi(>\Ai\mHTHblX A^HHblX CO 

cxeMbi 15 AKD. c c()kiKciipoBaHHbiM luaroM 
KBaHToeaHMfl Ann Bbipa6oTKvi KBaHTosaHHbix 
AaHHbix, cxeMy 17 HepaBHOMepHoro 
KOAMpoBaHUfl (c nepeMeHHOM atimhoii) Caanee no 
TeKcry - HK), no3BOJiflioiAyio KBaHTOsaHHbiM 
AaHHbiM CO cxeMbi 16 noABepmyTbon o6pa6oTKe 

HK C TeM, HT06bl BblAaTb Ha BblXOA 

KOAHpoBaHHbie c nepeueHHOf^ AHMHOfl ASHHbie. 
cxeiviy 18 MHBepcHoro KBaHToeaHvifl AaHHUx, 
nocrynaioi^kix oo cxeMbi 16 KBaHToaaHMfl 

BOCnpOM3BeAeHklfl K03Ct)Ct>Ml41ieHTHblX AaHHblX, 

cxeiuiy 20 MHBepcHoro flkiCKpeiHoro 

KocMHycHoro npeoOpaaoBaHkin (Aanee no 

TeKcry LlflKD), cny}Kai4yK) aha BbinoiiHeHMR 

AeKQAMpoBaHkifl. HanpkiMep. b bma^ M/IKD 

06pa60TKl1 K03Ct)4>ML^MeHTHblX A^HMblX CO CXeMbI 

18 kiHBepcHoro KBaHTOBaHMn, ii cxeiviy 21 

CyMMl/ipOBaHMfl Ann CyMMMpOBSHMfl AaHHblX C 

BbixoAa cxeMbi 20 l/lflKD m nporH03^pyeMbix 
AaHHux M3o6pa>KeHM$i c KOMneHcai^kievi 
ABM>KeHtisi c BbixoAa cxeMbi 23 KOMneHcai^kiM 
ABM>KeHiifl, B pe3yjibTaTe Hero Bbipa6aTbiBaiOTCfl 
npomoskipyeMbie A^HHbie, OTHOcniMMecn k 
AaHHbiM cneAyioii^ero ki3o6pa>KeHki$i, 
nepeAaBBBMbix 3aTeM b SV KaApoBOi^ naM^TM 
22 

flaiiee, sropaq cxeMa KOAMpoBaHun 40 
coAep>KMT, KBK noKasaHO Ha 0Mr. 1. sneMeHT 
3aAep>KKM 43 Ana aaAepJKKH bxcahnx AaHHbix 
M3o6pa)KeHkin, SV 52 KaApoBOi^ uaM^m Ann 
xpaneHkin npomoai^pyeMbix AaHHbix 
M3a6paxeHM«, cxewy 53 KOMneHcaunn 
ABiDKeHMw nporHoanpyeMbix AaHHbix 
n3o6pa)KeHMfl, Koropbie 6binM CMnraHbi m3 SY 52 
KaApOBOM naMflTM c yneTOM BSKTOpa ABH>KeHMfl 
CO cxewbi 11 o6Hapy>KeHMfl aroro seiaopa, 
cxewy 44 npomoanpyjoinero KOAnpoBanun 
BXOAHblX A^HHUX ki3o6pa)KeHMPi. saAepKaHHbix 
sneMeHTOM 3aAep>KKM 43, na ocHose 
npomoaMpyeMbix AaHHbix M3o6pa>KeHMiH c 
KOwnencauneM ABn>KeHMq, nocTynaJOiMux co 
cxeMbi 53 KOMneHcai^Mn ABM)KeHMfl, cxewy 45 
AKfl, BbinonHHiou^yio KOA^posaHne, nanpMMep 
flKn-o6pa6oTKy pasHOCTeM m i n., nocTynaioiMMX 
co cxsMbi 44 npomoanpyioLi^ero KOAnpoBannyi, 

Ann Bblpa60TKM K034)Ct)ML^MeHTHblX AaHHblX, 

cxewy 33 ycraHOBKH lUKaribi KBaHTOBannfl (mara 

KBaHTOBaHMfl) Ha OCHOBe CKOpOCTM 

KOAnpOBannn. onpeAejineMOvi cxewoi^ 30 
ynpaBJieHMji KOAMposaHneM, cxewy 46 

KBaHTOBaHMfl K034)C|)ML(HeHTHblX AaHHblX. 

nocTynaioi4nx co cxeMbi 45 flKfl, c aiaroM 
KBaHTOBaHMn, 3aAaBaeMbiM cxeMo(^ 33 
yciaHOBKM lUKajibi KBaHTOBaHnn. cxewy 47 HK, 
Aajoii^yio B03MO)KHocTb noABeprnyTb 
KBaHTOBaHHbie ASHHbie CO cxeMbi 46 
HK-o6pa6oTKe M BWBecTn nocne aroro AaHHbie 
Ha BblXOA, 6ycf)ep nepeAaMn 49 Ann BpeMennoro 
xpaneHMfl AaHHbix c BbixoAa cxewbi 47 HK Ann 
nocneAyioii^ero BbiBOAa mx c cfinKCkiposaHHOM 
CKOpocTbK) Ha nepeAany, cxeMy 48 Ann 
MHsepCHoro KBanroBaHvin AaHHbix co cxeMbi 
KBaHTOBaHMn 46 ki AaJibHei^iuero 

BOCnpOM3BeAeHHfl K03C})C})HL^HeHTHblX AaHHblX. 

cxeMy MflKd 50, BbinonHnioiMylo 
AeKOAMpOBaHne. nanpuwep. e bmac MflKn 

05pa60TKM K03Ct)Ct)kmMeHTHblX AaHHblX c BblXOAa 

cxeMbi 48 HHBepcHoro KBaHToaaHun c i4enbK) 
BOcnpoM3BeAeHHfl paanocTn. n cxeMy 51 
cyMMMpOBaHun pa3HOCTM c BbixoAa cxeMbi 50 
kiflKn M nporH03MpyeMbix AaHHbix c 
KOMneHcai^Mei^ ABM>KeHtin c BblxoA^ cxeMbi 53 
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K0MneHcai4kiki ABM)KeHMn c reM, MTo6bi 
Bbipa6oTaTb nporH03i^pyeMye AaHHue 
ki3o6pa>KeHki(), OTHOcni^kiecn k cneAyioLi^MM 
axoAHUM A3HHbiM M3o6pa)KeHk>f^, ki nepeAaib 
3Tki npornoskipyeMbie ASHHbie b 37 52 KaApoBot) 
naMflTM. 

B HacTonu^eM BapkiaHTe ycrpoC^CTBa 
KOAi^poBaHkin o6pa6oTKe, KOTopytc BbinojiHner 
nepBoe cpeAcreo KOA^poBaHMn 10. a HueHHO 
npomoaMpyioii^eMy KOAMposaHMio, 
flKn-o6pa6oTKe, KBaHToaaHbiio c 

Ct)V1KCkip0BaHHblM lUarOM k1 KOAMpOBaHMK) (c 

nepeMeHHOi^ AnnHoC^) noABepraercfl BXQAHOi^ 
BkiAeocMman, CKopocib KOAMpoBaHkin 6mtob 
onpeAennercn cpeAcraoM ynpaaneHMfl 
KOAvipoBaHMeM 30 na ocHOBe KOjiviMecTBa 

KOAI^pOBaHHbrX C nepeMBHHOpf AnMHOCf ASHMblX. 

KOTopbie npeACTaBJinioT co6of^ nepabii^ 
nony^aeMbiCf hotok 6mt, m eMKOcTM (no AaHHbiM) 
HOCMTenn 55 aankicaHHoro M3o6pa)KeHMn, 
nanpMMep onTMMecKoro AViCKa, MamMTHoro 
Ai'icKa MJiM MarHMTHoC^ neHTbi ki r.n., MJiki }Ke 
o6iAero KonkiMecTsa npkiroAHbix k 
McnojibsoBaHMK) AaHHbix, onpeAeJineMoro 
cKopocTbK) nepoAa^M 6mt nepea nepeAawiAyio 
cpeAy. CooTBercTBeHHO aropoe cpeACTBO 40 
KOAMpoaaHkin Bbinojinner nporH03MpyiOL^ee 
KOAMpoBaHMe. AKno6pa6oTKy, KBaHTOBaH^e m 
HepaBHOMepHoe KOAMpoBankie (c nepOMeHHOM 
AnMHoC^) BXOAHblX AaHHblX ki3o6pa>KeHMn bo 
BTopoA pas. 

KaK noKaaano na ct)Mr. 2, b nacTonti^eM 
Bapkianre peanki3aL^Mki ki3o6peTeHMn b luare 
anropkiTMa 1 cxeMa KBaHToaaHkin 1 6 kia cocraaa 
nepBoro cpeACTBa KOAi^poeaHun 10 
ycTanaBnuBaer mar KBaHTOBanun paanbiM, 
HanpMMep, 1 Ann KBaHToaaHkin 
K03cM)ni4MeHTHbix AaHHblX, HepeAaHHbix CO 
cxeMbi 15 flKD Ann Bbipa6aTbiBaHnn 

KBaHTOBaHHblX AaHHblX. CMeTHMK 31 CpeACTBa 

ynpasneHun KOAnpoBanneM 30 noACHHTbiBaer 

KOJIMMeCTBO AaHHblX, KOAkipOBaHHblX c 

nepeMeHHOf^ Ankinoi^ (nepBbii^ noroK AaHHbix), 
nonyMaeMbix b cnynae npeAcraBneHnw 
BoaMO)KHocTn KOAkipoBaHnw (c nepeMeHHOM 
AnkiHof^) KBaHTOBaHHblX AaHHblX B aapanee 
aaAasaeMbiCi OTpeaox speMeHM, nanpuMep sa 
epeMfl oAHoro KaApa, Ann onpeAenenun 
KOJikiHecTsa c()opMMpyeMbix b Ka)KAOM KaApe 
KonnHecTBa koaob, yKaabiBaioinnx npeAeji 
(nopor) KOAnpoBaHkin. 

B luare 2 anropnTMa cxeMa 32 BbiMncneHUfl 
CKopocTM nepeAann 6htob onpeAenneT 
KonnnecTBO koaob. npeAHasHaMennbix Ann 
Ka)KAoro KaApa na ocHOse npeAena mjim nopora 
(KOiiMMecTBa 4)opMkipyeMbix koaob) Ka)KAoro 
KaApa ki o6u^ero KOJikiMeciBa np^roAHbix 

AaHHblX. 

B mare 3 anropkiTMa cxeMa KBaHTOBanun 46, 
BToporo CpeACTBa KOAnpoBankifl 40 KsaHTyeT 
AaHHbie, npkixoAnu^ne co cxeMbi 45 AKH, c 
maroM KBaHTOBankin, aaAasaeMbiM na ocHoae 
KOJikiHecTBa KOAOB, npeAHaaHaneHHbix Ann 
Bbipa6aTbiBaHMfl KeaHTOBaHHbix AaHHbix. 

noAaaaeMbie na bxoa Aannbte ki3o6pa)KeHkif^ 
BpeMCHHO xpannTCfl b SY 12 KaApOBOM naMATH. 
OTKyAa OHH 3aTeM cMHTbiaaioTcn b cooTBeTCTBkin 

C 6nOMHblM C{)OpMaTOM. HTO OHUCaHO B 

ki3BecTHbix TexHMMecKMX pemennflx. 

CxeMa 1 1 o6Hapy;KeHMn aeKTopa ABki>KeHkin 
CHMTbieaeT Heo6xoAMMbte AaHHbie M3o6pa>KeHMfl 
kia 3Y 12 KaApoBOM naMSTki MacckiBaMU 
MaKpo6noKOB Ann o6Hapy>KeHkin BeKTopa 
ABkDKeHkin, HTO 6bmo onucano Bbime. 3Ta cxeMa 
11 o6Hapy}iaiBaeT b Macckiaax MaxpoOnoKOB 
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BeKTop RBvaKem9\ reicyL^ero (onopnoro) 
vi3o6pa)KeHkin, kicno/ibayn pacnono)KeHHoe 
BnepeAVi m^m nosaA^ MCXOAHoe ii3o6pa}KeHiie vis 
SV 12 KaApoBoft naMnTM. 3Aecb o6Hapy}KeHiie 

BGKTOpa flBM>KeHMfl OCyiMeCTBnflGTCq TaK, HTO 

BGKTop ABMKeHMn. AHA KOToporo, HanpMMep. 
cyMMa aCconiOTHbix sna^enm pasHOcreji Me>Kay 
K9ApaMvi B Macxnaax MaKpo6JioK0B CTaHOBMTcn 

MblHMMa/lbHOf^. npMSHaeTCR COOTBerCTBytOLL^MM 

MCKOMOMy BGKTopy pj^voKeHm. 06Hapy>KeHHbif4 
BeKTop ABM)KeHMfl nepGAaeTCfl Ha cxGMbi 23, 53 
vi T.n. KouneHcai^MM ABM}K6Hiifi. a cyiMMa 
a6cojiiOTHbix aHaMGHMi^ pasHocreC^ M6>KAy 
KaApaMU B MaccMBax MaKpo6jiOKOB noA9GTcn Ha 
cxeviy 13 npomoskipoBaHMfl BHyrpM 
KaApa/BnapGA/HasaA/ b o6okix HanpaBJiGHkinx 
(cxeMa npMHiiTMP peLueHun). 

9Ta cxGua 13 onpeAeJineT pe>iaiM 
npomoaMpOBaHkifl na ochobg ynoMflHyroro 
Bbiiue sHaMGHMn, licnojibsyn ero onn 
ynpaejieHMfl cxeMoi^ 14 npomoanpyioiMGro 
KOAMpoeaHkin, Koropan nepeiaiKMaeT pe)KMMbi 
nporHostipoBaHun 

"BHyrpMKaAPOBbiM/BnepeA/HaaaA/B o6omx 
HanpaBTieHi/inx" b MaccMBax 6noKOB. 

npomoanpyfoiMafl KOAHpyjoiMaa cxeiwa 14 

COAep)KMT, KaK MO>KHO BMAGTb M3 Cf)Mr. 1 , CXeMbI 

cyMMMpOBaHUfl 14a, 146, 14b \a ceneKTopHbiC^ 
(cweHbi pe>KMMa) nepeKmoMSTenb 14r. KorAa 
pa6oTa MAer bo BHyrpuKaApoBOM pexnwe. stot 
nepeKmoHarenb MaHnnyjinpyeT 

HenOCpeACTSeHHO BXOAHblMin A^HHblMM 

n3o6pa)KeHMfl, ho ecjin )Ke aaAan pe)KMM 
npomoanpoBaHMH "BnepeA/Haaafl/ b o6okix 
HanpaBTieHUflx", 3T0t nepeKntoHarenb 
MaHnnynnpyeT paanocTflMn (flanee no TeKciy - 
paaHocTHbie AaHNbie) b Ka>KA0M na nmcenei^ 

BXOAHblX AaHHblX kl306pa)KeHM$l, OTHOcnu^i^xcn K 
cx)OTBeTCTBeHHbiM npomoanpyeMbiM 
n3o6pa)KeHMflM. C ceneKTOpHoro 
nepeKnK)MaTe/i» 14 BbiOpaHHbie mm AaHHbiG 
noAaiOTCfl Ha cxeiwy 1 5 flKR. 

CxeMa 15 flKD BbinoriHfleT (b MacLiiTa6e 
MaccMBOB 6rioKOB) HKn-o6pa6oTKy BXOAHbix 
AaHHblX ii3o6pa>KeHkiM mjivi paanocTHbix Aannbtx, 
npuxoAJiiMMx c ceiieKTopHoro nepeicniOMaTenfl 
14r, c kicnoribaoBaHMeM AByMepHOi^ Koppenflunn 
BkiAeocvirHana, a sareM nojiynaeMbie TaKMM 
o6pa30M K03ct)c|}kii^kieHTHbie AaHHbie noAaioTcn 
Ha cxewy 16 KBaHTOBaHHj?. 

CxeMa 16 KBaHTOBannfl KBaHryer 
K03cf)45HUi^aHTHbie AaHHbie, nocTynaraiAne co 
cxeMbi 15 flKfl. c LuaroM KBaHTOsaHUfl, 
yciaHOBneHHbiM na anaHeHne 1 c tgm. HTo6bi 
nepeAaib nojiynaeMbte raKUM oGpaaoM 
K03c}3ct)kmMeHTHbie AaHHbie Ha cxeMy HK 17 n 
cxeMy 18 MHBepcHoro KBaHToeaHM;^. 

CxeMa 17 HK BbinojiH«eT KOAnpoBanne c 
nepeMeHHot^ Annnoi^ KBaHTOsanHbix Aannbix 
coBMecTHo c maroM KBaHTOBBHun, napaMeipaMn 
npomoanpOBaHMfl m BexropoM ABM)KeHM« m 
nepGAaer aaKOAHpoBannbie c nepeMGHHOM 
AHUHoi^ AaHHbie na cpeACTBO 30 ynpaeneHUfl 
KOAMpoBaHMeM B KaMecTse nepBoro noTOKa 6mt. 

CpeACTBO 30 ynpasjieHUfl KOAMpoBanneM 

COAepJKMT, KaK BHAHO \A3 (JjHf. 1, CHeTHHK 31. 

cnyxau^Mf^ Ann noACMGTa b Kawbit^ 
aaAdBaeMbii^ MOMenr ki/iki orpeaoK BpeMSHki 

KOJIMMeCTBa KOAMpOBaHHblX c nepeMBHHOM 

AHMHOki AaHHblX, nocTynaioiAMX co cxewbi 17 HK, 
M BbNMcnuTeribHyio cxeMy 32, cjiy?KaiMyio An« 
BbiHMcneHkin (onpeAeneHktfl) aaAaaaeMoro 
(HaaHanaeMoro) KonkiHecTBa koaob na GAMHMi^y 

BpeMGHM Ha OCHOBG KOHMMGCTBa AaHHblX C 
BblXQAa CMGTMMKa 31 M o6L^erO K0/1MHeCTBa 
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A^HHblx, npuroAHbix k McnonbsoBaHMK). Cmgtmmk 
31 noACMHTbiBaGT KOJikiHGCTBo A^HHblx nepBoro 
noTOKB 6kiT B ica)KAbif) aapaHee aaA9BaGMbii^ 
oTpesoK BpeMOHM, HanpMMep b TeneH^e Ka^Kaoro 
OAHoro KaApa, c tgm, MTo6bi BbNMCHflTb 
(onpGA^xinTb) nopor (npeAGn Hacbiii^eHHOCTM) 
Ka)KAoro KaApa ki nepeAarb sto noporoBoe 

3HaHGHMG Ha CXGMy 32 BblMMCJIGHMfl CKOpOCTkl 

cneAOBaHiifl 6mt. 

CXGMa 32 BbNMCnflGT (onpGAGiisiGT) 
KonMHGCTBO KOAOB, HaaHaHaGMOG Ann Ka^KAoro 
KaApa, T.e. cpeAHioto CKopocTb KOAMpoBankin aa 
BpGMfl Ka)KAoro KaApa na ochobg npGAGJibHoi) 

GMKOCTkl KGAPa M 06LAGr0 KOJIMMGCTBa 

np^roAHbix K licnojibaoBaHMK) (McnojibayGMbix) 

AaHHblX, \A aaTGM RGpGAaGT aHGMGHMG 3TOrO 

HaaHanaGMoro KOJikiMGCTBa koaob b cxGMy 33 
ycraHOBKM lUKanu KBaHToaaHMfl ms cocraBa 

BTOpOrO CpeACTBa KOAMpOBaHMfl 40. 

Do cyiAecTBy, cxGMa 32 BbiMMcnGHkin 

CKOpOCTM KOA^pOBaniin Bbino/IHRGT CJlGAyiOU^MG 

pacMGTbi. nycTb, HanpuMep. KonuMGCTBO bcgx 
KaApOB ecTb Beni/iHUHa N. o6iAee kojiiimgctbo 
vionojibayeMbix ASHHbix ecTb B, npeAGJibHan 

GMKOCTb (KOAOBafl GMKOCTb) i-fO, (i = 0, 1 , 

2... N-1) KaApa ecTb dj m kojimmgctbo 
HaanaHaeMbix koaob ao i-ro KOAa ecrb bj, to 
KorAa b bmag ycnoBM^i aaAaeTCfi, hto 
HaananaeMap KOAoaaq BexiMMkiHa b j AOXDKHa 
6biTb nponopL^kiOHanbHa npeAG/ibHoii koaobom 
GMKocTki dj. KGK 6yAGT yKaaaho b ct)opMyji6 (1). 

TO 06IAGG KOJIMHGCTBO AaHHblX B MOKGT 6blTb 
BblMMCJIGHO nyTGM CnO)KGHklfl aaAaBaGMOFo 

KonktMGCTBa KOAOB BCGX KGApoB, KBK yKaaaHO 
wvmB B cpopMyjiG (2). BGJiMMMHa "a" b 
cneAyiOLi^MX 0opMyjiax ecrb KOHcraHTa. 
bi = axdi...(1) 

B = £ bl = Z aXdl = a o CZ> 
1=0 1=0 

COOTBGTCTBGHHO. 313 KOHCTaHTS "a" MO>KGT 

6biTb BbiMkicnena c noMou^bio cnGAyioLi^Gi^ 

Ct)0pMyj1bl (3). DOCIIG nOACiaHOBKM 3T0(^ 

KOHcraHTbi "a" b (t}opMyry (1) HaananaGMOG 

KOJIMMGCTBO KOAOB bj AO (OTHOCklTGJlbHO) i-fO 

KaApa MO)KeT 6biTb BbNMcneHo no 4)0pMyjie (4) 
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TaKkiM o6paaoM, cxGMa 32 BbiHMcnGHkifl 

CKOpOOTM CJIGAOBaHMP 6klTOB yBGJIUHklBaGT 

KOAOByio BennMnny bj aha ksapob n3o6pa)KeHMfl 
cno>KHoro BHAa n yMenbLuaeT 3Ty sennMUHy Ann 
KaAPOB ii3o6pa)KeHi4R 6ojiee npocroro BkiAa. 

C Apyroi^ CTopoHbi, CXGMa 18 BbinonnfleT 
MHBepCHoe KBaHTOBanne y>Ke KsaHTOBannbix b 
o6bNHOM pe)KHMe AaHHblX, nocTynaKDU^nx co 

CXGMy 16 C LUarOM KBaHTOBaHkin, KOTOpbl^^ 

ycTanaBJinBaKDT paBHbiM 1 Afif' 

BOCnpOMaBeAGHMP KOacfDCpML^MeHTHblX AaHHblX 

(npM 3T0M Ao6aBnflK)TC» iicKa>KeHiifi, BbtseaHNbie 

KBaHTOBaHMGM), C BblXOAa CXGMbi 15 flKD Vi 

nepeAann aaTeM stmx AanHwx na cxeMy 20 
HAKn. 

CxeMa 20 MflKfl BbinojiHseT o6pa6oTKy 
HflKII K034)ct)ML;MeHTHbix AaHHblX An« 

BOCnpOMSBeAGHMP BXOAHblX AaHHblX 
M306pa>KeHMC^, COOTSeTCTByiOl^MX BblXOAHbIM 

AaHHbiM CXGMbi npornoanpyioiAero KOAnpoBaHUfl 
14 BO BHyTpuKaApoBOM pe>KMMe, M 
BocnponaBOAMT paanocTHbie AannbiG bo 
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BHyrpuKaApoBOM/BnepeA/HaaaA/B o6omx 
HanpaaneHMflx npomosMpyioiMeM pe)KkiMax, 
nepeAasan aareiM BOcnpoi/iaBeAeHHbie AaHHbie 

HB CXeMy 21 CyMMMpOBaHHfl. 

Ecnki ycraHOBneH pe)KkiM npomoavipoBaHvifl 
"snepeA/HasaA/ b o6omx HanpaBJieHMRx". Ha 
cxewy 21 cyMMnpoeaHMfl nociynaioT 
npomoaiipyeMbie A^HHbie ki3o6pa)KeHviC4 c 
KOMneHcai^i/iei^ ABWKeHM^ co cxeubi 23 
KOMneHcai^MM AB^KeHnn. CxeMa 21 cyMMMpyer 
3Tki npomosMpoBaHHbie A3HHbie MaoSpaxeHkin m 
paaHOCTHbie A^HHbie, nepeABHHbie co cxeMbi 20 
klflKD, B peaynbTare Mero BocnpoMaBOA^TCfl 
AaHHbie M3o6pa)KeHHfl. cooTseTCTByiOLMMe 

BXOAHbIM AaHHbIM M306pa)KeHMfl. 

6ocnpoM3BeAeHHbie raKMM oSpaaoM AaHHbie 
Mao6pa)KeHMfl xpaH$^TCR b SV 22 KaAPOBOf^ 
namm. Do cyi^ecTBy. cxeMa 18 ktHBopcHoro 
KBaHTOBaHMR M cyMMMpyK)U4aq cxeMa 21 
oSpaayicT noicajibHyio cxeMy AeKOAnpoBaHHR. 
o6pa6aTbiBaK>ii4yio KBaHTOBaHHbie Aannue c 
BbixoAa cxeMbi 16 KBaHTOBannfl hb ochobg 
^aA^HHO^o jpeymMa npomoskipoBaHMn c reu, 
MTo6bi aanMcarb nojiyneHMbie AeKOA^poBaHnbie 
AaHHbie B 37 22 KaApoBOv^ naM^ri^ b KanecTBe 
BnepeA \Anvi naaaA npomoaMpoBaHHbix 
M3o6pa>KeHMVi. 3to 37 22 cxjctomt M3 MHOJKecTBa 
6onee MeriKnx meeK KaApoBOf^ nawflTn. 3Aecb 
npokisBOAMTcn nepeicnioMeHkie 6aHKa KaAposoii 
naMnivi. B aaBHC^MOCTM or napaivieTpOB ASHHbix, 
noAne>KaL4MX KOAnpoBaHMio, oahh omnbii^ Kaflp, 
HanpuMsp, BbiAaercji na bhxoa b KaMecTse 
nporH03npoBaHHbix BnepeA nnn naaaA AaHHbix 
n306pa>KeHn«. fla/iee, b cnyMae 
nporH03MpoBaHM« "BnepeA/naaaA^ b o6omx 
HanpaBneHMflx" nporHoanpyeMbie BnepeA 
AaHHbte M3o6pa>KeHMn m npomoanpyeMbie HasaA 
AaHHbie M3o6pa>KeHMfl. HanpMwep, ycpeAHflioTcfl 
M 3TM ycpeAHeHHbie AaHHbie BbiAaioTCJi na 
BbixoA- 3tm npomosnpoBaHMbie AaHHbie 
M3o6pa>KeHMM npeAcraBfiflfOT co6ofi tomho laKne 
)Ke AaHHbie. KaK m AaHHbie naoGpaxeHUi^, 
BocnpoMSBeAeHHbje ycrpoMCTsoM 
AeKOAHpOBaHMfl H3o6pa>KeHM«, KOTopoe 6yAeT 
onucano HH>Ke. Ha ocHoae sToro 
nporH03MpOBaHHoro v^3o6pa)KeHMyi cneAyioii^ee 
noAneKaiuee o6pa6oTKe M3o6pa)KeHMe 
noABepraeTcw KOAHpoBaHMio b pe>KHMe 
"BnepeA/naaaA/B o6omx HanpaBJiehMflX". 

HM)Ke onucbiBaercfl paSora BTOporo 
KOAnpyfoii^ero cpeACTBa 40. 3Aecb cneAyer 
oTMeiMTb, HTO nocKOJibKy 3/ieKTpoHHbie cxewbi, 
3a MCKniOHeHMeM cxewibi 33 ycraHOBJieHUfl 
LUKanbi KsaHTosaHkifl, aneMenra saAepmn 43, 
cxewbi KBaHToeaHMfl 46 m 6yc})epa nepeAaMn 49, 
o6pa3yiOLJ4Me Biopoe cpeACTBO KOAwpoBaHHfl 40, 
BbinoriHflKDT re >Ke caMbie onepai^nM, hto m 
aHanorMHHbie cxeMbi onkicaHHoro panee 
nepBoro cpeAcrsa KOAnpoBaHMW 10. to mx 
onMcahne onyii^eHo. 

3neMeHT 3aAep>KKM 43 3aAep>KHBaeT 
BXOAHbie AaHHbie M3o6pa>KeHMJi. nanpuMep, ao 
Toro MOMeHTa, KorAa cuman ynpaBnennw 
KOAnpoBaHkieM npOMAer na BbtxoA cpeACTsa 
ynpaaneHMfl KOAHpoBaHneM 30. 3aTeM b cxeMe 
nporH03Mpyioii^ero KOAMpOBanup 44 m cxeMe 45 
flKn 3aAep)KaHHbie BXOAHbie AaHHbie 
H3o6pa)KeHHfl noABepraiOTCfl o6pa6oTKe b BHAe 
nporH03MpyeMoro KOA^ipoBaHi/ifl n flKd, KOTopbie 

BbinOflHfllOTCfl B COOTBerCTBHH B pe)KHMOM 

nporH03MpoBaHM5i, saAasaeMbiM cxeMOi^ 13. 
pa6oTaK)Li4ei^ b pe>KMMax nporH03kipOBaHMfl 
"BHyrpMicaApoBOM/BnepeA/HaaaA/B o6omx 
HanpaBneHkinx", m BbinojiHnioiMef^ ct)yHKi^Mio 
npMHflTkifl pemeHMfl. lamM o6paaoM 
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Bbipa6aTbiBaiOTC$i K034>4>iii4vieHTHbie AaHHbie. 

CxeMa 33 ycTanoBKM LUKa/ibi KBaHTOBanMn 
onpeAenneT (BbNMcnner) KOJiiiHecTBo koaob. 
HaaHanaeMbix Ann Ka)KAoro MaKpo6noKa 
(HanpkiMep, ^enmrny, nonynaeMyio nyreM 
AeneHMfl Ko/iMMecTea koaob, HasHaMaeMbix Ann 
Ka^KAoro KaApa, na HMcno MaKpo6noK08 b oahom 
lOApe) M3 ^epeA^HHO^o KOJikmecTsa koaob aha 
ica)KAoro KaApa Ann Bbino/ineHMfi cpaBHeHi«in 

Me)KAy KOJIMMeCTBOM KOAOB, C(})OpMMpOBaHHblX B 

MaKpo6noKe, KOTopbii) o6Hapy)KMBaeTCfl b 
o6paTHoi4 CBna^ 6yct}epa nepeAann 49, 
KOJiimecTBOM KOAOB, HasHBHaeMbix Ann Ka)KAoro 
MaKpo6noKa. PaSora cxeMU 33 ycraHOBKM 

LUKaJIbl KBaHTOBaHMn COCTOMT B TOM. MTO OHa 
TBKklM 06pa30M 3aA^eT CKOpOCTM CneAOBaHMfl 
6MTOB npil KOA^^pOBaHMH COOTBOTCTByiOLUklX 
KaApOB, MT06bl Om ObUlkl KBK MOXHO ^mMB K 

cpeAHMM anaHeHkiflM CKopocTM cneAOBaHiin 
6MTOB npn KOA^poBaHMM aa epeM^i Ka>KAoro 
KBApa. B TOM cnynae. KorAa KOJinMecTBO koaob, 

C(t)0pMbip0BaHHbiX B COOTBeTCTByiOLAeM 

MaKpo6jioKe OKaabiBaeTcn 6onbLXje, neM 
KorimecTBO HaanaMeHnbix (aaAaHHbix) koaob 
Ann Ka)KAoro MaKpo6noKa, cxeMa 33 
ycTanaBJinBaeT luar KBaHTOBanun An$i 
cneAyioiMero MaKpo6noKa na 6ojibiijyto 

BeJlMMMHy A^fl TOrO, MT06bl yMeHbUJMTb 

KonnMecTBO KOAOB, KOTopbie 6yAyT 
cct)opMMpoBaHbi B cneAyiou^eM MaKpo6noKe, ki 

HanpOTMB, eCJIM KOJIMHeCTBO KOAOB, 
CCt)OpMMpOBaHHblX B COOTBBTCTByiOlAeM 

MaKpo6JioKe, OKaabiBaeTCJi Menbiue, neM 
KOJikiHecTBo KOAOB, 3aAaHHoe An« Ka>KAoro 
MaKpo6jioKa, 3Ta cxeMa 33 ycTanaBnuBaeT 
yMeHbLUSHHyKD BexiMHMHy Luara KBaHTOsaHkin An$i 
cneAyioii^ero MaKpo6noKa pf\^ yBennHeHnyi 
HMcna ctiopMMpyeMbix koaob. 3Aecb cneAyeT 
OTMernTb, eii^e OAny cf)yHKi^nio cxeMbi 33, 

KOTOpafl COCTOUT B TOM, HTO KOPAa B qeHM 

o6paTHOM CBR3M GyctDepa nepeAanw 49 
noflB/ifliOTCfl yKa3aHMfl o tom, mto 6y4)ep 49 

HaXOAHTCfl B cocto«hmh, 6nH3K0M K 

nepenojiHeHHK), to sTa cxeMa 33 TaK)Ke 
yBejiHMMsaeT mar KBaHTosaHMfi An« 
npeAOTBpaLi^eHMfl nepenojiHeHun He3aBncnM0 
OT pe3yjibTaT0B cpasHeHMJi 3aAaHHoro n 
ct)opMnpyeMoro cfjaicTHHecKn Konn'^ecTBa koaob. 

C APyOM CTOpOHbl, eCJlM KOHiyp 06paTH0M CBfl3M 

6yct)epa nepeAann 49 curHannanpyeT o tom. hto 
coAep>KHMoe 6y4)epa 6jih3ko k HH>KHeMy 
npeAeny, cxeMa 33 ycTanoBJieHUP LUKajibi 
KBaHTOBaHMH yMeHbiuaeT BennMUHy mara 
KBaHTOBaHMfl AHA yBexiMHeHUfl Hucna 
cfjopMnpyeMbix koaob TaK>Ke He3aBMcnM0 ot 
pe3ynbTaT0B cpaBHennfl 3aAaHHoro m 
cfjaKTHHecKn cpopMMpyeMoro KonnnecTBa koaob. 
XoTfl BbiLue 6bi/io CKaaano, hto cpaBHenne 
KonnMecTBa 3aAaHHbix (HasHanaeMbix) koaob m 
CpaKTblHeCKM ct)opMMpyeMbix BbinojiH^eTcn b 
Ka>KAOM MaKpo6noKe f\^^ nepeKnioHeHUfi 
BennHUHbi Luara KsaHTOBannfl Ann Ka>KAoro 
TaKoro MaKpo6noKa, noAo6Hoe >Ke 
nepeKHioMeHMe MO)KeT 6biTb BbinonneHo m aha 
Ka^KAoi^ ceKUMM. KpoMe Toro. xota Bbime 6bi/io 
yKasano, hto KonnnecTBo 4)aKTMHecKH 
ct)opMMpyeMbix KOAOB onpeAenjiiOT M3 
coAepjKHMoro 6y4)epa nepeAann 40, 3TH >Ke 
noKa3aTenn mo>kho nonynnTb nenocpeACTBeHHO 
c BbixoAa cxeMbi 47 HepaBHOMepHoro 
KOAnpoBannfl (c nepeMeHHOt^ Annnof^). CxeMa 
33 ycTanoBneHMfl iiiKa/ibi KBaHTOBannfl nMenno 
TaKUM o6pa30M nepeAaeT BennHnny luara 

KBaHTOBaHMfl B CXeMy 46 KBaHTOBaHMfl. 

3Ta cxeua KBaHToaaHMn 46 KBBHTyeT 
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K03ct)(t)iiLAMeHTHye /3aHHbie, noiiynaeMbie or 
cxeMbi 45 RKH, c ujaroM KBaHTosaHM^i, 
BenMHMHa Koroporo nepeflaercn co cxewbi 33 
ycraHOBKM iiiKanbi aha Bbipa6aTbiBaHviq 

KBaHTOBaHHblX AQHHblX. 

Cxeiwa HK 47 flaer B03M0)KH0CTb 
noABepmyTb KBaHToeaHHbie AaHHbie. 
npvixoAflL4Me cx) cxgmu 46 KBaHToeaHvin, 
HepaBHOMepHOMy KOAMposaHi/ito (c nepeivieHHof^ 
pnmoPi) c maroM KBaHToaaHkin, sejiMMViHa 
KOToporo nepeAaercfl co cxeMbi 33 ycraHOBKM 
LUKaJIbl KBaHTOBaHMfl. M B peKMMe 
nporxoavipOBaHMfl 

"BHyrpHKaApoBoro/BnepeA/HasaA/B o6omx 
HanpaaneHkiflx", saAaeaeMoro cxeMof^ 13 
npomosMpyeMoro peuieHvin, a raioKe c yneroM 
aeKTopa ABWKeHMfl co cxeMbi ero o6Hapy)KeHkifl 
11, nocne Mero nonyMeHHbie raKMM o6pa30M 
AaHHbie KOAi^poBaHMfl c nepeMeHHOi^ pj]moih 
nepecbi/iaioTCfl b 6y(pep 49 nepeAaMt^ KaK 

BTOPOM nOTOK 6mT. 

B HacTOflLMGM BapMaHTe ycrpoi^CTBa 
KOAMpoBaHMfl M3o6pa)KeHMii, KBK noKasaHo Ha 
^vir. 3, nocne BBOAa AaHHbix M3o6pa)KeHM^ 
^epea aneweHT 3aAep)KKM 43 b luare 1 
anropHTMa, cxeMa 33 ycTaHOBKn lUKanbi 
nojiy^aer or cpeACTsa 30 ynpaeJieHns 
KOAiipoBaHMeM SHaMGHi/ie KoniiMecTBa koaob, 
saAasaeMbix Ann KaApa, noAne>KaLJ4ero 
TeKyinewy KOAnpoBaHHio b mare 2 anropnTivia, 
nocne Mero o6pa6oTKa nepexoAUT k ujary 3. 

B Luare 3 anropnTwia cxewa 44 
nporHoanpyeMoro KOAMpoBaHUfl coBMeciHo co 
cxeMoC^ 47 HK BbinoriHflioT o6pa6oTKy AaHHbix 
M3o6pa)KeHi4fl B BMAe nporHoanpyeMoro 
KOAnpoBaHMfl n flKfl o6pa6oTKM, a aareiw 
KBaHTyfOT K03ct)ct)HL4neHTHbie AaHHbie c luaroM 
KBaHTOBaHMfl, 3aAaBaeMbiM Ha ochobg 
KOJiMHecTBa saAasaeMbix koaob, mto ^aer 

B03M0>KH0CTb BbinOJlHklTb KOA^pOBaHkie C 

nepeMeHHOM ahuhoCi. Sarew o6pa6oTKa 
nepexoAUT k Luary 4. 

B luare 4 a/iropnTMa. HeaaBucuMo or roro, 
aaBepiueHO nnn Her KOA^^pOBaHMe Bcex KaAPOB 
(nocneAOBaTenbHocTM mx), Koropbie MMejoT 
OAi^H n TOT >Ke paaMep ii3o6pa>KeHkin kiJiM 
06pa6aTbiBaK)TCfl npn OAnnaKOBOM cKopocru 
nepeAaHM 6mt, npMHUMaeTCfl pemeHne o6 
OKOHMaHMM ajiropnTMa. Ecni/i o6pa6oTKa see >Ke 
Ha aaBepujena, a/iropnTw BoaepamaeTCfl k luary 
1 . TaKUM o6pa30M peannayeTcn KOA^ipoBanne c 
nepeweHHOM CKopocTbJO, KorAa cKOpocTb 
KOAMpoBaHkifl ki3MeHneTc$i 8 paMKax MaccviBOB 
KaApOB. CooTBeTCTBeHHO. Aa>Ke ecnn 
M3o6pa>KeHMfl (KaApbi) cno>KHoro BMAa 
nocTynaioT b BHAe nocneAOBaTenbHOCTn, 
HeB03M0>KH0 o6ecneMHTb CTonb >Ke OonbLuyK) 
BejiMMnny luara KBaHTOBannfl. KaK b o6bNHbix 
(M3BecTHbix) ycTpoCicTBax. TaK o6ecneHHBaeTCfl 
OAHOpOAHoe M BbicoKoe KaMecTBo n3o6pa>KeHHfl 

BO BCeX B03MO)KHblX CHTyaUMflX. 

Byct)ep nepeAaHM 49 epeMeHHO xpanuT 
A3HHb!e KOAnpoBBHUR c nepeivieHHOM AnnHOti, 

MT06bl 3aTeM BblASTb MX Ha CMMTblBaHkte c 
C{)MKCl^P0BaHH0C^ CKOpOCTbK) CTieAOBaHU?! 6mT, 

oSecne^MBayi ynopfiAonenHbiM BbiBOA 

KOAVipOBaHHblX C RepeMeHHOM AHMHOM AaHHblX B 

BMAe noTOKa 6mt. Hotok 6ht c BbixoAa 6y4)epa 
nepeAaMM 49 MyjibiMnneKcupyeTcw, nanpMMep, c 
KOAnpoBaHHbiM ayAMOCMrHa/ioM, ckirHanoM 

CklHXpOHMaaUMM M T. H. KpOMe TOrO. CIOAB MB 

Ao6aBnfieTCfl koa Koppexi^MM olijm6ok \a 
Moff^n^{\vif\ c sapanee 3aAaHHbiMM 
napaMerpaMM. npuroAHbiMM Ann nepeAa^M mjim 
pemcTpai^MM AaHHbix. SaieM o6pa6oTaHHbi(^ 
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TaKMM oSpasoM noTOK 6mt nepBAaercfl Ha 
ycTpoPfcTBO AeKOAMpoBaHMd M3o6pa>KeHMq ;im6o 
Mepe3 cpeAy pacnpocTpaneHMfi, nM6o 
perMCTpMpyeTcn na HocnTe/ie 3anMCM 
M3o6pa)KeHkifl 55, npeACTaBJinioiMeM co6of4 
oniMMecKvijt AMCK. MarHMTHbift Ai^cK Vim 
MamMTHyio neHTy, hto y)Ke ynoMidHanocb Bbiiue 
M noKasano na c})Mr. 1. DocKO/ibicy bo BiopoM 
cpeACTBe K0AMp0BaHM5i 40 npoki3BOAMTCfl laicafl 
o6pa6oTKa e BiiAe KOAMpoBaHkin c nepeivieHHoS^ 
CKopocTbio, KorAa KonM^ecTBO saAaaaeivibix 
KOAOB ysejiMMMBaeTCfl npn o6pa6oTKe 
M3o6pa)KeHviPi cno)KHoro m yMeHbrnaercR 
npM o6pa6oTKe M3o6pa>KeHkiff npocroro BMAa, to 
Her Heo6xoAHMOCTM noAAep)KMBaTb sbicoKyio m 

Ct}MKCkipOBaHHyiO CKOpOCTb BO BCGX CJiyMaflX BO 

ki36e>KaHMe sHaHiiTenbHoro yxyAUJehMfl KanecTBa 
M3o6pa)KeHMf4 cno>KHoro BMAa. KaK 3to AeJiaercfl 

B 06bNHblX {M3BeCTHblX) yCTpOi^CTBaX. 

BfiaroAapfl 3TOMy apeMR perMCTpai4MM 
M3o6pa)KeHMfl Ha HOCMtene 55 mokgt 6biTb 
npoAneHO. 

C Apyro^ CTOpOHbi, cxeMa 48 BbinonHner 
MHBepcHoe KBaHToaaHMe AaHHbix, KsaHTOBaHMbix 

OOblMHbiM MeTOAOM M HepeA^HHblX CO CXOMbl 46 

KBaHToaaHMR, npMMeiui ae^MMMHa mara 
KBaHToaaHMfl npM 3tom Ta >Ke, hto m b cxewe 
46, mto HeoSxoAMMO aha BOcnpoMaaeAeHMfl 

K03Ctxt)ML^MeHTHblX A^HHblX (npM 3TOM 

AoOaanpioTcq MCKa)KeHM$^ M3-3a KBaHiOBaHM^), 

COOTBeTCTByHDLl^MX BblXOAHbIM AaHHbIM CXeMbI 

45 flKn, nocjie Mero 3tm K03ct)4)ML4MeHTHbie 
AaHHbie nepecbinaioTCfl b cxewy 50 l/lflKn. 
Kpowe Toro, cxeivia 48 MHBepCHoro KBaHTOsaHkifl 
M cywMMpyioiMaR cxeMa 51 o6pa3yioT 
noKajibHyio cxeMy AeKOAMpoBaHMfl, 
ABKOAMpyioLi^io KBaHTOBaHHbie AaHHbie, 
nocrynaioiMvie c BbixoAa cxewbi KBaHTOBaHMfl 46, 
nocne nero nonyneHHoe TaKUM o6pa30M 
AeKOAMpOBaHHoe n3o6pa)KeHne aanncbiBaeTcn b 
3y 52 KaAPOBOM nawflTM kbk npornosMpoBaHHoe 
BnepeA mjim nasaA M3o6pa)KeHMe. flannbie 
M3o6pa>KeHMfl, xpaHHii^MecR b SY 52, 
McnojibayioTCfl b KanecTBe npornoaMpOBanHoro 
M3o6pa>KeHMfl Ann cneAyioinero noAne^aiMero 
o6pa6oTKe M3o6pa>KeHHfl. 

CneAyeT oTweTHTb. mto xota b 
BbiiueynoMRHyTOM aapwaHTe peannsaL^nn 
MsoGpeTeHMJi aaAasaeMoe KonwHecTBO koaob 
AHfl sapanee saAaaaeMoro OTpesKa BpeMeHM, t. 
e. cpeAHflw CKopocTb KOAMpOBaHMJi Ha 
npoTfl>KeHMi4 aapanee saAannoro oTpesKa 
BpeMeHM, onpeAenneTCfl aha Ka>KAoro KaApa, 

npMMBM 3a SaAaHHblM 0Tpe30K BpeMeHM 

npMHMMaeTCfl AnnTenbHOCTb KaApa, oho 
(M3o6peTeHMe) ne orpanuMMBaeTCfl ronbKO 
TBKMM BapnaHTOM peajiM3aL\MM. Hanpuwep, e 
KBMecTBe 3apaHee saAaBaeMoro oTpesKa 

BpeMeHM MO>KeT 6blTb MCnOJlbSOBaHa 

AHMTe/ibHocTb GOP (rpynnbi l43o6paxeHkii^) b 
HopwaTMBax TaK HasbiBaeMOM SKcnepTHOM 
fpynnbi no noABM>KHbiM MaoGpaxeHUflM (SmU). 
Ha3BaHMe stoPi rpynnbi Smu (MPEG) 
Mcnonb3yeTC« m KaK HaMMeHOBanne CMCTeMbi 
KOAHpOBaHMfl nOABM)KHblX M3o6pa>KeHMf^, 
MCcneAOBaHHoCH b Pa6oMeM rpynne (PP) 11 
noAKOMMTeTa 29 (DK) 06"beAHHeHHoro 
TexHMMecKoro KoMMTeTa (OTK) b cocTase 
Me>KAyHapOAHOM OpranMsaqMH no 

CiaHAapTMsauMM (MOC) m Me>KAyHapoAHoro 
SjieKTpoTexHMHecKoro KoMMTera (M3TK). 

CornacHO HopMaTMaaw (SmU) rpynna 
M3o6ap)KeHMM GOP coabp^mt no MeHbLuen Mepe 
OAHO TaK HasbiBaeMoe l-M3o6pa)KeHMe m 

MH0>KeCTB0 P-l1306pa>KeHMM HJIM B-M306pa}KeHMM 
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(He l-M3o6pa)KeHMfl). PaccMoipuM npaKTHMecKnK 
nprnviep, KorAa GOP coctomt h3 OAHHOHHoro 
l-M3o6psw<eHkm, Merwpex P-M3o6pa)KeHH« c 
nepMOAOM cneAOBaHkifl b 3 M3o6pa)KeHMfl m 
AecnTb B-M3o6pa)KeHii(^, a cxeivia ynpaeneHMfl 
KOflnpoBaHneM 30 onpefle/ifler KOJinMecTBO 
saAaaaeMbix koaob An$i Ka)mo^ GOP. 3Aecb 
l-M3o6pa)KeHMe noABepraercfl BHyrpunojieBOMy 

VUIM BHyTpMKaApOBOMy KOAI^pOBaHkllO. 

P-ki3o6pa)KeHMe ecTb M3o6pa)KeHkie, 
npomosMpyeMoe TOJibKO b Hanpas/ieHMM BnepeA 
\A noAne>KaLHee BHyrpMnoneBOMy kuiki 
BHyrpkiKaAPOBOMy KOAHpoeaHMK). 
B-i'i3o6pa)KeMMe ecTb bi3o6pa)KeHbie. Koropoe 
MO)KeT nporH03MpoBaTbCfl B HanpaBTieHM$ix 
BnepeA, Ha3aA ^ b o6oiix HanpaB/ieHkinx, oho 
noAne>KMT BHyrpunoneBOMy win 

BHyrpMKaAPOBOMy KOAHpoaaHkiK). 

Ecjiki f}aj}ee npeAno/iaraerc^i, HanpMMep. 
KaK noKasaHo Ha (3p\Ar. 5. hto Asa 
nocneAOBaTejibHbix npoMSBonbHbix 
M3o6pa)KeHM$) B cocraBe TM. cocroniAeM m3 
onpeAeneHHoro KorikiMecTBa ii306pa>KeHMf^, ecTb 
noBTopfliOL^iiecfl nepkioAvmecKki l-i43o6pa)KeHMe 
n P-n3o6pa)KeHMe, v\ sejinHUHa mara 
KBaHTOBaHMfl ycTaHOBneHa paBHOi^, HanpuMsp. 
1, TO nepBoe cpeACTBO KOAnposaHUfl 10 M0>KeT 
Bbino/iHUTb npomosMpyioinee KOAnpoBanne, 
flKn o6pa6oTKy m KOAMpoBaHne c nepeMSHHOM 

AHUIHOV^ AaHHblX STMX l-H306pa>KeHMfl M 
P-M306pa>KeHHfl aha BblpaGOTKM KOAHpOBaHHblX 

c nepeMeHHOM AnnHOiH AanHbix. KOTOpbie sarew 
6yAyT nepeAaHbi hb cpeACTBO 30 ynpaBJiSHUfl 

KOA^pOBaHMSM. ^Ba 3TM kl306pa>KeHklR k^MeHHO 

Tuna I n P Bbi6paHbi c iiejibio nposepKH 
cno)KHOCTH pt^cyHKa M306pa>KeHHfl m cieneHU 
KOppejifli^Mn ivie>KAy KaApaiviM. Ho KonimecTBy 

C{)OpMMpyeMb!X KOAOB l-H306pa>KeHMfl B03MOKH0 
OnpSAeJIMTb (OL^eHMTb) CJ10>KH0CTb 

M3o6pa>KeHHfl. flo KonnMecTBy cf)opMMpyeMbix 
KOAOB P-n3o6pa>KeHM5i MOKHO onpeAeJiHTb 
creneHb Koppenfli^Mn Me)KAy KaApaMM. 
riocKoribKy nocneAOBaTejibHOCTb MHO)KecTBa 
KaAPOB HMeer b o6i^eM-TO aHanori/iMHbte 
nnKTorpacf)MMecKMe sneMeHTbi, to Aaxe no AByM 

Bbl6paHHblM M306pa>KeHMnM M0)KHO OL^eHMTb 

TeHAeHi^mo CTpyiaypbi GOP. 

CpeACTBO 30 ynpaBJieHki^i KOAi^poBaHMeM 
noACMHTbiBaeT (BbiHMcnfleT) Konn'^ecTBo AanHbix 
l-M3o6pa>KeHHkt b Ka>KAoC^ rvi, o6o3HaMaeMoe KaK 

Ij 6HT, M KOJIMHSCTBO AaHHblX P-H306pa>KeHHj^ 

Pj 6m, \A onpeAejiflei Anfl Ka)KAOM GOP 
ct)aKTMMecKMf^ npeAeji HacbiiAeHHOCiM (nopor) 
(KorMMecTBO ct>opMMpyeMbix KOAOB dj, TAe j = 
0. 1, 2....) Ha ocHOBB BennHMH Ij n Pj, a raK^e 
KOJiMMecTBO N P-M3o6pa)KeHHM, cocTasnqrainMX 
GOP, KaK yKaaaHO HkOKe b ct)opMyne (5). 
GOP dj = 6mt Jj + 6mt Pj ... (5) 
CpeACTBO 30 ynpaaneHMfl KOAnpoBaHnew 
onpeAenaeT KonnMecTBo koaob, OTBOAeHHoe 
Anfl Ka)KAOi^, na ocHoae ee/iMHUHbi nopora 
Ka)KAO(^ GOP \A oSiAero KonnMecTBa 
ncnonb3yeMbix Aannux, a 3aTeM nepecbinaer 
3TO 3HaHeHi/te KonMHecTBa 3aAaBaeMbix koaob k 
BTopoMy cpeACTBy KOAMposaHUfl 40. 

Ecnn npUHflTb, hto hmcjio rpynn 
H3o6pa)KeHMi^ GOP ecTb M, o6Li^ee Koni/mecTBO 
npMroAHbix k ncnonbsoBaHHio AaHHbix ecTb B, 
saAaBaeMoe kojimmbctbo koaob npMMeHMTenbHo 
K j-wy GOP ecTb GOP bj. a rawKe saAarb. hto 
3Ta Be/iMHviHa GOP bj nponopi^kioHanbHa 
noporoBOMy 3HaHeHviio. KaK cneAyer m3 
npMBeAeHHoi) HM)Ke ct)opMynbi (6). to o6u4ee 
Ko/iMHecTBo AaHHblX B onpsAe/ifleTcn nyreM 
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cyMMnpoBaHMfl BsnkiHMH bj Bce. KaK sanncaHo 
B ct)opMyne (7). BenkiMkiHa a e c|)opMyne (6) ecTb 

KOHCTaHia. 

GOP bj = ax GOP dj ....(6) 

H-l N-1 H-1 

B = £ COP bi = XGOP dJ = aX Z^GOP dJ <7> 
J=0 J=0 J=0 

9Ta KOHCiaHia a MO}KeT 6biTb onpeAexiena 
M3 ct)opMy/ibi (8). noACTaBJiflfl aiy KOHciaHTy b 
ct)opMyjiy (6), mo)KHO no c^xspMyne (9) 
onpeAe/it^Tb saAdaaeMoe KonMHeciBO koaob rvi 
bj Ann j-ro rn. 



H-l 

Z GOP dJ 
J=0 



C8> 



GOP b. = GOP dJX 



B 
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M-1 
Z GOP dJ 

J=o 

MraK, cpeACTBO 30 ynpaa/ieHMfl 
KOAiipoBaHMeM yaejiMMkiBaei aejinHMHy 
KOJiMMecTBa saAaaaeMbix koaob GOP bj a 
cjiyMae, HanpkiMep, rpynnbi vi306pa)KeHMC4. b 

KOTOpbDC 00Aep>KaTCfl l1306pa)KeHMR CO CnO)KHblM 
PMCyHKOM MilM KOTOpbte OOfiaAaiOT HM3K0(^ 

cieneHbio Koppejini^Mki Me)KAy KaApaMki, m 
nanpoTkiB. b rpynne M3o6pa)KeHMi^, BKmoHaiOU^MX 
ki3o6pa>KeHkifl c npoctbiM pkicyHKOM kiJiM 
MMeiOL^MX BbicoKyK) cieneHb Koppejini^MM Me)Kay 
KaApaMM, 3T0 cpeACTBO 30 yMeHbiuaeT 
npeAHasHanaeMoe Ann Hee KO/iHHecTBo koaob. 

Ko^A^ Ha BTopoe cpeACTBO KOAt^poaaHkin 40 
B Luare 1 anropMTMa, npi^seAeHHoro Ha fSpAZ. 6, 
Hepes sjieMeHT 3aAep>KKii 43 nocrynaioT ABHHbie 
M3o6pa>KeHvii^. sto cpeAGTBO 40 onpeA^nneT, 
flBJinioTcn Vim neT 3tm AaHHwe HanajibHbiMM 
AaHHbiMM (luar 2) rpynnw M3o6pa>KeHM«. Ecnn 
3T0 TaK, ajiropMTM o6pa6oTKM nepexoAMT k luary 
3. B npoTkiBHOM cnynae ajiropMTM nepexoAMT k 
mary 4. 

B luare 3 BTOpoe cpeACTBO KOAiipoBaHidn 40 
nojiyMasT ot cpeACTBa ynpaBnennq 30 SHaMeHMe 
HMcna KOAOB, npeAHasHanaeMbix pf\9\ GOP, 
noABepraeMOt^ TeKyiAewy KOAnpoBaHnio. Sarew 
anropMTM o6pa6oTKM nepexoAUT k luary 4. 

B mare 4 BTopoe KOAnpyioLnee cpeACTBO 40 
BbinojiHfleT nporH03MpyiOL4ee KOAnpoaaHne ki 
flKn-o6pa6oTKy, a TaK)Ke KsaHTyoT 
K03ctx|)ML4MeHTHbie ASiHHbie c ujaroM, saAaHHbiM 
Ha ocHOBB HasHaHeHHoro HMcna koaob, hto AaeT 

B03M0>KH0CTb BbinO^HMTb KOAHpOBBHUe C 

nepeMGHHOi^ Annnot^. 3aTeM ajiropMTM 
o6pa6oTKM nepexoAMT k luary 5. 

3Aecb cxewa 33 ycTanoBKM lUKajibi 
KBaHTOBaHMfl saAaeT KonnMecTBO koaob Anfl 
Ka)KAoro KaApa H3 Huc/ia nepeAaHHoro ewy 
o6LAero KonnnecTBa koaob, HasHaneHHbix aha 
Ka}KAoC^ ri/), npuiHi/iMa$i bo BHkiMankie i\An 
M3o6pa>KeHMfl (l-M3o6pa>KeHne, P-M3o6pa>KeHMe. 
B-n3o6pa)KeHne) npn KOHKpeTHOM KOAnpoBannn, 
HanpiiMep Ti/in M3o6pa>KeHMn, noKasannbii^ na 
4)nr. 4. B npaKTMHecKOM acneKTe mo>kho 
CKasaTb. HTO KOJiMHecTBO KOAOB, HasnanaeMbix 
AHfl l-M3o6pa>KeHMti, yBennHMBaeTCfl. 
KOJIMMeCTBO KOAOB AHA B-n3o6pa>KeHMi^ 
yMeHbiuaeTCfl, a KOiiMHecTBo koaob Ann 
P-M3o6pa)KeHMM MMesT npoMe)KyTOMHoe Me)KAy 
HMMM SHaMeHwe. 

B nocneAytoiAeM mare 5 He3aBMCMM0 ot 
Toro. aasepmeHO mjim hbt KOAnpoBaHne Bcex rex 
KaApoB (nx nocneAOBaTeribHOCTM), aha KOTopbix 
6bin 3aAaH oAiinaKOBbibi pa3Mep M3o6pa)KeHMR 
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MHM oAMHaKOBan cKopocTb nepeA9MM 6mt, 
npMHMMaeTCfl cooTBeTCTByK)ii;ee peujeHMe. 
EcjiM nocneAOBarenbHOCTb saKOHMnnacb. to m 
o6pa6oTKa (NMTaeTCfl aaaepLueHHoi^. B 
npoTMBHOM cnyMae anropMiM BOSBpau^aercn k 
luary 1. TaK peajiMsyercfl HepaBHOMepHoe 
KQAMpoBaHkie (c nepeMeHHoi^ p^moiX), Kor^a 

CKOpOCTb KOAI^pOBaHVin M3MeHfleTC$1 B Ka)K/ioC^ 

GOP. Ecnki A^^Ke nMeer MecTO 
nocneAOBarenbHOCTb bi3o6pa)KeHMft (KaApos) co 

CnO)KHblM pMCyHKOM, TO BCe Me HOT 
B03M0>KH0CTM CAeJiaTb LUar KBaHTOBdHMfl 

AOCTaTOMHO 6ojibUJMM Ann TaKMX ki3o6pa)KeHkii^, 
KaK B oCbiMHUX (nasecTHbix) ycTpoClcTBax. B 
peayribTaTe nonanaeTCJi B03M0)KH0CTb 
cpopMnpoBaHkin OAHopoAHoro M3o6pa)KeHMfl 
BbicoKoro KanecTBa b uenoM Ann Bcex CMTyau^C^. 
KpoMe Toro, nocKoxibKy saAasaeMoe KonimecTBO 
KOAOB Ana Ka)KAoi^ GOP onpeAenfleTCJi b 
HacToniMeM BapviaHTe ycTpoMCTBs no AByM 
M3o6pa)KeHkiflM, to no cpaBHeHnio c 

BblLUeonklCaHHblM BapiiaHTOM MO)KeT 6blTb 

ycTaHOBJieHa 6Qnee BbicoKan CKopocTb 

06pa60TKl1. OCTanOCb TOJlbKO OTMSTHTb TOT 
OHeB^AHblM CpaKT, MTO KOJIklMeCTBO KOAOB 

cxsoTBeiCTBeHHbix rpynn M3o6pa>KeHi4i^ 
onpeAenflioTcw na ocHOBe KonnHecTBa AaHHbix 
Bcex n3o6pa)KeHMM b cocraee GOP. 

HeoSxoAMMO OTMernib, hto HacTOfltuee 
M3o6peTeHne He orpaHUMMBaercfl onucaHHuwn 
Bbiiue BapnaHiaMM ero. Xota, Hanpuwep, b 
onucaHHbix Bbime sapnaHTax An« 
npeo6pa30BaTejibHoro KOAnpoBaHUji 
McnoxibayeTCfl werofl flKn. npeo6pa30BaHMe 
Crparo, npeo6pa30BaHMe Xaapa v\nv\ 
npeo6pa30BaHMe BaBenera laiOKe MoryT 6biTb 
npuMeHeHbi b onucaHHbix cnynaflx. 

ripoMbiLuneHHoe npuweHeHne. 

KaK A0/i>KH0 6b!Tb noHflTHo m npMBeAeHHoro 
Bbiiiie onucaHM?!. b Hacionii^eM n3o6peTeHHM 
ncno/ibayeTCfl sneKipoHHafl cxeMa m 
nocneAOBa Ten bHOCTb onepaqui^. nosBoriRKDu^ne 
KOAMpoBaib BXOAHOM BHAeocurHafi nyrewi 
BbinoriHeHM?!. HanpuMep, npomoanpyKDiMero 
KOAMpOBaHkifl, flKn-o6pa6oTKvi m KBaHioBaHun 

AaHHbix C Ct)MKCMpOBaHHblM LUarOM KBaHTOBaHM$1, 

KOAHpOBaHMfl (c nepeweHHOM AnnnoM) Ann 
Bbipa6oTKM nepsbix KOAi^poBaHHbix AaHHbix v\ 
nocneAyK)mero onpeAejisHMn (BbNUcneHUfl) 
KonnMecTBa KOAOB. oTBOAHMbix (saAaBaeMbix) 
Ann Ka;KAoro KaApa nnn Ka^KAoii GOP, Ha 
ocHOBe yneia KonnnecTBa AaHHbix b Ka>KAbiC^ 
sapBHee saAanHbiii oTpeaoK speweHu, hanprnviep 
3a BpeMfl AnnTeribHOCTM KajKAoro KaApa mjih 
Ka^KAOM rn H3 nepBbix KOAnpOBanHbix AaHHbix, n 
o6i4ero KonMHeciBa AaHHbix. npuroAHbix Ann 
KOAMpOBaHMfl BXOAHoro BMAeocurHana b Ka>KAbiM 
3apaHee saAaaaeMbif^ mombht na ocHoae 
Ha3HaHaeMoro KO/inHecTBa koaob aha 

BbipaOaiblBaHUfl BlOpblX KOAkipOBaHHblX 

AaHHbix. TaKUM o^paaoM ocyLi^ecTBXineTCR 
KOAnpoBaHne c nepeMeHHoCi CKopocTbio, KorAa 
cKopocTb KOAnpoBaHMfl nsMeHweTcn B sapanee 
saAasaeMbiM 0Tpe30K BpeMenn. B pe3ynbTaTe, 
ecDM Aa>Ke Mweei mbcto nocneAOBaienbHOCTb 
n3o6pa>KeHnCi (KaApoB) cno>KHoro BHAa. hbt 
B03M0)KH0CTM o6ecneHkiTb laKoe Gojibiuoe 
3HaMeHne mara KBaHTOBanun Ann stmx 
M3o6pa>KeHni^, KaK b o6biMHbix ycTpoMCTsax. 
B/iaroAapn sTOMy mo>kho AOCTumyTb 
OAHopoAHoro n3o5pa)KeHMfi BbicoKoro KaMecTBa 
B L^enoM B paankiMHbix cnyMaflx. 

KpoMe Toro, nocKO/ibKy BTopbie 
KOiAMpoBaHHbie A^HHbie, 4)opMiipoBaHMe 
KOTOpbix onucaHO Bbiiue, kiMeiOT nepeMeHHyio 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



CKopocTb. TO B cnyMae. KorAa TaKwe AaHHbie 
perMCTpupyioTcn na Hockirene 3anMcaHHoro 
M3o6pa)KeHM5i, orpaHMMeHHbiC^ o6beM naMfiTM 
MO)KeT 6biTb McnojibsoBaH 6ojiee 3ct)c()eKrMBHO. 
a BpeMn perkicTpaMMki ki3o6pa>KeHVin na 
HOCMTejie MoxeT 6biTb npQAneno. HaKOHei^, 
AaHHbie M3o6pa)KeHMn, MMeiouiero BbicoKoe 

KaneCTBO V< OAHOpOAHOCTb BO BCeX B03M0)KHblX 

cjiyManx. MoryT 6biTb BocnpoMSBeAanbi c 
HocMTe/in sanMcaHHoro M3o6pa)KeHMn. 

OopMyna M3o6peTeHMfl: 

1. CnocoC KOAnpOBannfl n3o6pa>KeHMC^, 
BKnioHaiOLi\ii(^ onepai^Mki KOA^poBaHun no 
MeHbUJeM Mepe nacTn BXOAHoro BMAeocMmana 
Ann Bbipa6oTKM nepBbix KOA^poBannbix AaHHbix, 
onpeAeneni/in cKopociM KOA^^poBaHkin b Ka)KAbiv^ 
3apaHee 3aAaBaeMbiM MOMenr mjivi oTpe30K 
BpeMeHki Ha ocHoae KO/iviMecTBa nepabix 
KOAMpoBaHHbix AaHHbix M oOu^ero KonnMeciBa 
npuroAHbix k ncnonb30BaHHK) AaHHwx. 
oinnMaioi^Mt^cn tcm, hto npeAycwaTpuBaeT 
KOA^poBaHMe BXOAHoro BMAeocMPHana b Ka)KAbiM 
sapanee 3aAaBaeMbiC^ oTpe30K BpeiweHu na 
ocHOBe CKopocTM KOAMpOBaHUfl Ann Bbipa60TKH 

BTOpblX KOAHpOBaHHblX AaHHblX. 

2. Cnoco6 no n.1, ornnHaioinMCicyi leM, hto 
no MeHbuePi wepe nacib BxoAHoro 
BMAeockirHana KBanryioT c c(}MKCkipoBaHHbiM 
LuaroM KBaHTOBaHkin Ann Bbipa6oTKM nepBbix 
KOAMpOBaHHbix AaHHbix. 

3. Cnoco6 no n.1, OTnimaiou^nMcn leM, hto 
o6i4ee KonnMecTBO npuroAHbix k 
Mcnonb30BaHnio AanHbix nponopi^MOHanbHO 
pacnpeAennioT b cxjotbbtctbmm c rpeGyeMbiM 
KOJikiHecTBOM AaHHbix B Ka>KAbivi 3apaHee 
saAasaewbiCi oTpeaoK BpeivieHii Ann 
onpsAeneHun laKUM oGpaaow CKOpocTn 
KOA^poBaHM5i B Ka)KAbiM 3apaHee saAasaeMbii^ 
oTpesoK BpeiweHM. 

4. CnocxD6 KOAMpoBaHMfl M3o6pa)KeHMi^, 
BKniOMaiciAiii^ onepaiikivi 3apaHee saAasaeMoro 
nporH03bipyioLi^ero KOA^poBanun vijiki 3apaHee 
saAaBaeMoro npeoGpaaoBaTe/ibHoro 
KOAVipoBaHUfl no MeHbUjeM Mepe nacTM BXOAHoro 
Bi^AeocMmajia Ann BupaeaTbiBan^n nepabix 

K03CpCt)kll4l/ieHTHblX A9HHblX, KBaHTOBaHkin 
nepBblX K03Ct)Ct)V1L4MeHTHblX AaHHbix 0 

c()viKCkipoBaHHbiM ujaroM KBaHTOBaHuin Ann 
Bbipa6aTbiBaHMn nepBbix KBaHTOBanHbix AaHHbix, 
o6ecneMMBan bo3MO)khoctm o6pa6oTKM nepBbix 
KBaHTOBBHHbix ASHHbix B BMAe HepaBHOMepHoro 
KOAMpoBaHun (c nepeMeHHOM An^iHOf^) Ann 
ct)opMMpoBaHMn nepBoro noTOKa Cmt. 
onpeAeneHMn cKopocTii KOAi^poaaHkin b \xaMf^\^ 
3apaHee saAaBaeMbii^ oTpeaoK apevieHM na 
ocHOBe KOJikiHecTBa AaHHbix B nepBOM noTOKe 
6mt m oeii^ero KonnnecTBa npuroAHbix k 
Mcnonb30BaHMK) AaHHbix. OTiiMMaiou^M^cn tom, 
HTO nporH03MpyioiAee KOA^poBSHkie m/mjim 
3apaHee aaA^aaeMoe npeoGpaaosaTenbHoe 
KOA^poBaHMe BXOAHoro Bi^eockirHana 
reHepaMbiM BTopbix K09ctxt)ktuiieHTHbix AaHHbix, 

KBaHTOBaHkie BTOpblX K034)4)V1l4MeHTHblX A9HHblX 

c LuaroM KBaHTOBaHM5i, s^AaaaeMbiM na ocHOBe 
CKopocTM KOAMpoBaHkin B Ka)KAbii!4 sapanee 
3aAaBaeMbi(4 oTpeaoK BpeMeHM Ann Bbipa6oTKki 
BTopbix KBSHTOBaNHbix AaHHblX, M o6ecneHeHMe 
B03M0)KH0CTM KOAMpoBaHvin c nepeMeHHof^ 
AnkiHOi^ BTopbix KBaHTOBaHHbix AaHHblX Ann 
(|)opMiipoBaHMn BTOporo noTOKa 6mt. 

5. Cnoco6 no n.4, OTJiUHaioiAMt^cfl Teiw, hto 

CKOpOCTb KOAMpOBBHMR OPpeAeJiniOT B Ka)KAOM 

KaApe Ha ocHOBe KonkinecTBa AaHHbix b Ka)KAOM 
KaApe nepBoro noTOKa 6mt m o6LAero 
KOJikiMecTBa npuroAHbix k McnonbsoBaHMio 
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AaHHbix. 

6. Cnoco6 no n.4, 0TJiMMaK)LMMffcfl tsm. mto 
cKopocTb KOAi^poBaHM5i onpeAexiflK)? b Ka^ot^ 
rpynne ]A3o6paMemPi {DA) Ha ochobb no 
KpaP^Hei^ Mepe KoxikmecTBa MacTM AaHHbix 
Kamoi^ rpynnbi M3o6paKeHMf^ (fl/l), cocTonu^e^ 
H3 MHOxecTBa KaApoB ki3 nepBoro noToica 6kiT. 
Ha ocHOBe o6Luero KOJikmecTBa npiiroAHbix k 

MCnOJIbSOBaHHK) AaHHbix. 

7. Cnoco6 no n.6. oTjiMMaiOLLiMJ^cfl leiwi, mto 
CKopocTb KOAiipoBaHMfl B Ka>KAoC^ rpynne 
M3o6pa)KeHkij^ {r\A) onpeAenfiioT na ocHOBe 

KOJIMMeCTBa AaHHbix B M306pa)KeHMI/l c 
BHyrpMKaAPOBblM KOAVtpOBaHbteM kl 

kl306pa)KeHM$1. KGAMpOBaHHOrO c 

npomosMpoBaHkieM BnepeA b cocraBe rpynnbi 
M3o6pa}KeHMM (rvi). 

8. Cnoco6 no n. 4, ornnMaioiiiMf^cR rew. mto 
oSii^ee KonMMecTBO np^roAHbix k 
McnojibSOBaHMio AaHHbix pacnpeAen^iiOT 
nponopi^kionanbHO b saBuciiMocTH or 
KOJiMHecTBa ABHHbix B nepBOM noTOKe 6mt b 
Ka^KAbiM 3apaHee saAaeaeMbiP) orpeaoK BpeMCHM 
Ann onpeAeneHMfl CKopocikt KOAMpoBaHUfl b 
Ka)KAbi^ sapanee saAaaaeMyC^ orpeaox 
BpeMeHki. 

9. Cnoco6 KOAnpoBaHkifl ii3o6pa)KeHkif^, 
BKniOHaioii^Mi!^ onepai4iiM onpeAeJiehkin npeAena 

KOAMpOBaHkiq B Ka)KAOM 6jlOKe M306pa)KeHMfl BO 

BXOAHOM BHAeocumane, ycraHOBKH CKOpocTM 
KOAi^poBaHMfl B Ka>KAOM sapaHee saAaaaeMOM 
6jiOKe n3o6pa)KeHn« na ocHOBe npeAena 
KOAHpoBannq m oeu^ero KonnMecTea AaHHbix, 

npHrOAHblX K HCnonb30BaHMIO, OTJIUHaMDU^MMCW 

Tew, MTO npeAVCMarpuBaeT KOAnpoeaHMe 
BXOAHoro BHAeocMmana raKUM o6pa30M, mto 

CKOpOCTM KOAHpOBaHMfl COOTBeiCTBeHHbrX 

6J10K0B n3o6pa>KeHMn noAAep>KMBaK)T b 
cooTBeTCTBMM c ycTaHOBJieHHof^ An?i Ka)KAoro 

6H0Ka kl306pa)KeHMfl CKOpOCTbK) KOAMpOBaHM(1. 

10. Cnoco6 no n.9. OTJiHMaioL^HMC« Tew, mto 
B KaMGCTBe sapanee saAaBaeMoro 6noKa 
M3o6pa>KeHMn aaAaiOT kgaP- 

11. Cnoco6 no n.9. oTnuMaiOLMMvicfl ibm, mto 
B KaMGCTBe sapanee saAasaeMoro 6noKa 
M3o6pa;KeHkifl saAaioT rpynny M3o6pa>KeHHi^ 

(fM). COCTOflLMyK) MS MHOKeCTBa KaApOB. 

12. Cnoco6 no n.9, OTJiMMaiOL^ni^cw tsm, mto 
aapanee saAasaeMOMy nporHOSnpyMDU^ewy 
KOAHpoBaHHK) m/mjim sapanee saAasaeMowy 
npeoepaaoBBTenbHOMy KOAMpOBahMK) 
noAseprajoT no KpaCiHeM wepe nacTb BXOAHoro 
BMAeocumana Anfl Bbipa6oTKM 
K03cf)ctDkJi^kieHTHbix AaHHbix c TeM. MTo6bi saTew 
npOkissecTM KBaHTOBanne 3tmx 

K03Ct)4)klUkteHTHblX AaHHbix C C})MKCVipOBaHHblM 

LuaroM KBaHToeaHbin ^ onpeAenuiTb laKkiM 
o6pa30M npeAen KOAMpoBaHM;^. 

13. YCTpOl^CTBO KOAHpOBaHMfl n3o6pa;KeHkiM, 

coAep>Kai4ee nepsoe cpeACTBo KOAnposaHv^fl no 
Kpat^net^ Mepe mbcth BxoAHoro BHAeocurHana 
Anfl Bbipa6aTbiBaHMfl nepewx KOAnposaHHbix 
AaHHbix, cpeACTBo ynpaBnenun KOAnpoBaHneM, 
cny>KaLAee Anfl onpeAenennfl CKopocTH 
KOAkipoBaHkifl B sapanee 3aAaBaeMbi(^ oTpesoK 
BpeMeHM Ha ocHOBe KOJikiMecTBa nepBbix 
KOAvipoBaHHbix AaHHbix B Ka^KAbii^ sapaHee 
saAaaaeMbiii oTpesoK BpeMeHM, nocTynaK)LAi^x 
OT nepBoro cpeACTaa KOAi^poaaHMfl, m o6uL\ero 
KOJiMMecTBa AaHHbix, npuroAHbix Ann 
McnojibsoBaHkifl, or/iMMaioLAeecfl reM. mto 
coAep)KkiT BTopoe CpeACTBO KOA^poBaHMn 
BXOAHoro BMAeocMrnajia b Ka;KAbii^ sapanee 
3aA3BaeMbti4 OTpesoK BpsMeHM na ocHoae 
CKopocTM KOAMpoBaHH5i B Ka)KAbit^ sspaHee 
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saAaBaeiubii^ OTpesoK BpsMeHM, saAaBaeMoE^ 
cpsACTBOM ynpaaneHMn KOAMpoBaniieM. Ann 

Bbipa60TKli BTOpblX KOAMpOBaHHblX AaHHbiX. 

14. Ycrpoi^cTBO no n.13. OTnuMaioiAeecfl 
reM, MTO nepBoe cpeACTBO KOAMpoaaHMn 
coAep>KMT cpeACTBO Anfl KBaHTOBantm no 
Kpa(4He£4 Mepe MacTM BXOAHoro BitAeockirna/ia c 

(j^HKCIipOBaHHblM UJarOM KBaHTOBaHMfl. 

15. YcTpof^CTBo no n.13, OT/inMaioiAeecfl 

TBM, MTO cpeACTBO ynpaBTeHMR KOAMpOBaHMBM 

BbinonHflioT ctsyHKUMK) nponopuMOHajibHoro 
pacnpeAeneHi45i o6iAero KOJiMMecTea Aannux b 

SaSMCMMOCTM OT HaJIMMklfl AaHHblX B Ka)KAblC4 

sapanee 3aAaBaeMbiif OTpesoK BpeMenn, 
onpe^en^ifl TaxkiM o6pasoM CKopocTb 
KOA^poBaHMfl B Ka}KAbif4 sspaHee 3aA?BaeMbiC^ 
oTpesoK BpeMeHM. 

16. YcTpoi^CTBO KOAi<ipoBaHiifl visoOpaxceHMi^. 
C0Aep)KaiAee nepBoe cpeACTBO Ann 
BbinojiHeHMfl sapanee 3aA3BaeMoro 
nporH03Mpyiou4ero KOAVipoBaHMfl m/mam sapanee 
saAaBaeMoro npeo6pa30BaTenbHoro 
KOAMpOBaHMR no MeHbLueii Mepe Macrii BXOAHoro 
BMAeocnmana aha Bypa6oTiai nepBbix 
KOd^cpML^MenTHbix AaHHbix. nepBoe cpeACTBO 
KBaHTOBaHkin nepBbix K03ct)ct)kiL4kieHTHbix Aannbix 
c cpnKciipoBaHHbiM luaroM KBanTOBani^n Ann 
o6pa30BaHMfl nepBbix KBaHTOBannbix Aannbix, 
nepBoe cpeACTBO nepaBHOMepnoro 
KOAnpoBannfl, o6ecneMMBaKDL^ee TaKyio 
o6pa6oTKy KBanTOBannbix Aannbix, np^ixoA^u^MX 
c nepBoro cpeACTBa KBaHTOsanun, Ann 
cfjopMnpoBannfl nepBoro noTOKa 6ht, cpeACTBo 
ynpaBJieHMH KOAi^poBankieM Ann onpeAejienun 
CKOpocTM KOAnpoBannH B Ka>KAbif^ sapanee 
saAasaeMbii^ oTpesoK BpeMenki na ocnoBe 
KonnMecTBa Aannbix b nepBOM noTOKe 6ht, 
nocTynaioii4eM c nepBoro cpeACTBa 
nepaBHOMepnoro KOAnposannw, m o6Li^ero 
KOJiMMecTsa ncnojibsyewbix Aannbix, 
OTiiMMaiOLAeecfl TeM, mto coAep>Ki^T BTOpoe 
cpeACTBO KOAnpoBaHMfl Ann Bbtnojinennfl 
sapanee saAasaeMoro npornosnpyioinero 
KOAnpoeannfl n/unn sapanee saAaaaeMoro 
nporHOSMpyioiAero npeo6pa30BaTejibHoro 
KOAnpoBanMfl BXOAHoro BHAeocurnana aha 

Bbipa60TKH BTOpblX KOSCfDCtHUHeHTHblX AaHHblX, 

BTOpoe cpeACTBO KBaHTOsanun Ann 

KBaHTOBaHMfl BTOpblX K034)4)MUMeHTHblX AaHHblX. 

nocTynaiou^MX co BToporo KOAnpyioiAero 
CpeACTBa, c tuaroM KBaHTosaHUfl, saAaBaewbiM c 

yMeTOM CKOpOCTH KOAHpOBanHfl CpeACTBOM 

ynpaBJienkifl KOAnposanneM b Ka)KAbiP^ sapanee 
saAasaeMbik^ oTpesoK BpeMenM Ann 

Bbipa6aTbtBaHMfl BTOpblX KBaHTOBaHHblX AaHHblX, 

M BTopoe cpeACTBO nepaBHOMepnoro 
KOAnposaHMfl , o6ecneMMBaioLi^ee TaKyio 
o6pa6oTKy BTopbix KBaHTOBannbix Aannwx, 
nocTynaK)iuiMX co sToporo cpeACTBS 
KBanTOBaHMW Ann 4)opMnpoBaHnn BToporo 
noTOKa 6mt. 

17. ycTpo^^cTBO no n.16, OTnuMaioiAeecn 
IBM, MTO CpeACTBO ynpaaneHMfl KOAnpoaanneM 
onpeAenneT CKopocTb KOAHpoBanun b Ka;KAOM 
KaApe na ocnoae KonkinecTBa Aannbix b Ka>KAOM 
KaApe nepBoro noTOKa 6ht m' o6iAero 
KonnMecTBa npuroAHbix Aannbix. 

18. YcTpoJ^CTBO no n.16, OTnuMaioiAeecn 
TeM, MTO CpeACTBO ynpaB/ieHMfl KOAnpoBanneM 
onpeAenneT CKopocTb KOAnpoBannfl b Ka)KAoi^ 
rpynne M3o6paKeHMb^ (fkl) na ocnoee 
KorikiMecTBa Aannbix no Menbiuef^ Mepe b nacTM 
Ka)KAo(^ rpynnbi iiso6pa)KeHM() (rvt), oocToniAev^ 
M3 Mno)KecTBa ioapob nepBoro noTOica 6mt, a 
Taioxe oGu^ero KOJiMMecTBa npuroAHbix k 
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MCnOJIbSOBaHMK) AaHHblX. 

19. YcTpof^cTBO no n.18, oTjiimaioLMeecR 
TeM, MTO cpeACTBO ynpaBJieHi/ifl KOAMpoBaHi/ieM 
onpeAenner CKopocTb KOAMpoBaHMn b ksdkao^ 
rpynne ii3o6pa)KeHMi^ (rvi) Ha ocHOBe 

KOJIMMeCTBa AaHHblX B kl306pa)KeKklflX 

BHyrpMKaAPOBoro KOAkipoBaHMn \a b 
M3o6pa)KeHMflx, KOAVipoaaHHbix c 
npomosMpoBaHMeM BnepeA b cxxsraBe rpynnbi 

20. ycTpoffcTBO no n.16, oTjiMMaiCLueecfl 

TeM, MTO Cp^CTBO ynpaBJieHMfl KOAMpOBaHMeM 

nponopi^kioHanbHo pacnpeAenneT oOii^ee 

KOJIMMeCTBO npMroAHbix K MCnOJlbaOBaHkllO 
AaHHblX B SaSliCklMOCTM OT KOJIMHeCTBa AaHHblX B 

nepeoM noTOKe 6kiT b Ka>KAbi^ aapanee 
3aA3BaeMbii4 orpesoK BpeMGHM, onpeAennn 

TaKMM 06pa30M CKOpOCTb KOAHpOBaHMfl B 

Ka^KAbiS) aapanee aaAasaeMbif^ orpeaoK 

BpeMSHM. 

21. ycTpoftcTBo KOAnpoBaHMfl Mao6pa)KeHMR, 
coAep>KaLi^ee cpeAcrao BbiMMcneHkin 
(onpeAeneHMfl) npeAe/ia KOAHpoBaHMfl b kg^kaom 
aapanee saAaBaeMOM 6noKe Mao6pa)KeHMi4 bo 
BXOAHOM BMAeocumajie, cpeACTBO ycraHOBKH 
CKopocTM KOAMpoBaHMfl B Ka)KAOM sapaHee 
saAaBaeMOM 6noKe ^3o6pa>KeHiii^ na ocHOBe 
npeAe/ibHbix napaMerpoB KOAnpoBaHMfl, 
nonynaeMbix ot cpeACTBa BbwucneHUfl stmx 
npeAe/ibHbix napaweTpoB, c yMeroM o6Li^ero 
KOJiMHecTBa npuroAHbix k ncnonbacBaHHK) 
AaHHblX, oTJinHaioii^eecfl rew, hto cop,ep}Km 
cpeACTBO KOAHpOBaHMw, o6ecneHMBaioiJnee 

B03MO>KHOCTb TaKOrO KOAHpOBaHMfl BXOAHOrO 

BMAeocurHa/ia. KorAa CKopocTH KOAnposaHUfl 

COOTBeTCTBeHHblX 6J10K0B M306pa)KeHMfl 
COOTBeTCTByiOT CKOpOCTM KOAl^pOBaHUfl Ka)KAoro 

6noKa M3o6pa>KeHni^, ycTaHOBneHHOi^ 

CpeACTBOM ycraHOBKM CKOpOCTM KOAHpOBBHUfl. 

22. YcTpoMCTBO no n.21, OTnunaioineecfl 
TGM, HTO CpeACTBO BbNMcneHMfl RpeAeJia 
KOAnpoBaHMfl onpeAenjieT stu napaiweTpbi 
KOAnpoBaHMfl Anfl KajKfloro KaApa. 

23. YcTpoMCTBO no n.21, OTnunaioLMeecJi 
Tew, HTO cpeACTBO BbiHMcneHUfl npeAeribHbix 
napaMeTpoB KOAnpOBannfl onpeAenweT 3tm 
napaMGTpbi A^fl Ka>KAOi^ rpynnbi H3o6pa>KeHMii 

(FM), COCTOflLLieM H3 MHOKeCTBa KaAPOB. 

24. YcTpoi^cTBO no n.21, OTJinHaiou^eecfl 
TBM, MTO cpeACTBO BbiHHcnoHMfl npeAejia 
KOAnpoBaHMH BbinonH5ieT aapanee saAasaeMoe 
nporH03MpyK)i4ee KOAnpoBanne ki/nnn 3apaHee 
saAaBaewoe npeo6pa30BaTeJibHoe 
KOAMpoBaHne no KpavineM Mepe nacTn exoAHoro 
BHAeocumana ahw Bbipa6oTKM 
KOOcfcctinuMeHTHbix AaHHblX M MX nocjieAViciAero 

KBaHTOBaHMJI C CjDUKCMpOBaHHblM LLtarOM, B 

pe3ynbTaTe nero BbiHucn^ioT (onpeAeriwioT) 
npeAen xoAMpoBaHMn. 

25. HocnTe/ib HHC|)opMam^M Anfl aanncM 
M306pa)KeHMi^. na KOTopoM sanncan BTopov^ 
noTOK 6kiT, nojiynenHbii^ nyTeM KOA^poBaHkin no 
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Kpai^Hei^ Mepe nacTn bxoahopo BHAeocurnana 
Ann Bbipa6oTKi<i nepBbix KOAnpoaanHbix Aannbix. 
onpeAeneHiifl CKopocTbi KOAMpoaaHMn b Ka)KAbii^ 
aapanee aaAaBaeMbiPi oipeaoK apeMenki na 
ocHOBe KonviHecTBa nepabix KOAnpoBannbix 
AaHHblX B KaJKAbi^ aapanee aaAaaaeMbii^ 
oipeaoK BpeMenvi, a raiOKe o6LMero KOJU^neoTBa 
kicnonbsyeMbix Aannbix, ornviHaiOLMkif^cfl tom, 
HTO BTopoft noTOK 6kiT nojiynen b peaynbtare 
KOAiipoBaHiin BxoAHoro BMAeocurHana b Ka>KAbiH 
aapanee aaABBaeMbiC^ OTpe30K BpeMenM na 

OCHOBe CKOpoCTH KOAMpOBaHklfl. 

26. Hoci>iTenb MHC|)opMaL(iiM Ann 3anMCM 
Mao6pa)KeHii£4. na KOTopoM aankican Biopoi^ 
noTOK 6kiT, nonyHennbif^ nyTew awno/inennw 
aapanee aaAaaaeMoro npomosMpytouj^ero 
KOAMpoBaniin m/mjim aapanee aaAaaaeMoro 
npeo6pa308aTejibHoro KOAiipoBankifl no 
Menbujet) Mepe nacTii BxoAHoro B^AeocMmajia. 

Bbipa60TKM nepBblX K03C})Ct)klUMeHTHblX AdHHblX M 

MX KBanroBaHMfl c cpkiKCkipoBannbix luaroM Ann 
Bypa6oTKki nepBbix KBanTosannbix Aannbix, 
o6ecneHMBaHMfl B03M0}KH0CTki nepaBHOMepnoro 
KOAi^poBaHkin nepBbix KBanToaannbix AaHHbix 
AHfl cfopMMpoBaHMfl nepBOFO noTOKa 6mt, 
onpeAeneHMfl CKopocTn KOAMpoaaHMfl b Ka)KAbi^ 
sapanee aaAasaeMbii^ oipeaoK BpeMenui na 
ocHOBe KoriMHecTBa Aannbix b nepeoM noTOKe 
AaHHblX n o6LAero KonkinecTBa npMroAHbix k 
kicnojibaoBanMio Aannbix, OTnuMaicu^Mi^cn leM. 
MTO BTOpoC^ noTOK 6mt HO/iyHeH B pesyjibTBTe 
BbinojiHenun 3apaHee 3aAaBaeMoro 
nporH03MpyioLi^ero KOAt^poaankin m/mjim 3apanee 
aaAaBaeMoro npeo5pa30BaTenbHoro 
KOAnpoBannfl BXOAHoro BHAeocumana Ann 

BblpaeOTKM BTOpblX KO30Ct)HL\MeHTHblX AaHHblX, 
KSaHTOBaHMfl BTOpblX KOSCfJCfML^neHTHblX AaHHblX 

c maroM KBaHTOBaHun, saAasaeMbiw na ocnoae 
CKopocTn KOAMpOBaHun B Ka>KAbifc^ sapanee 
saAasaeMbiM oTpesoK BpeueHM Ann Bbipa6oTKii 
BTopbix KBaHTOBaHHbix AaHHblX n o6ecneMeHnn 
B03M0)KH0CTH HepaBHOMopHoro KOA^pOBaHUn 

3TMX BTOpblX KBaHTOBaHHblX ASHMblX. 

27. HocnTenb HHct)opMauMM Ann aanncn 
M3o6pa)KeHMCi, na KOTopoM Bankicanbi 
KOAwpoBaHHbie AaHHbie, nonyMennbie nyTeM 
onpeAeneni/in npeAena KOAnposanMn b Ka>KAOM 
sapanee saAasaeMOM 6jioKe ii3o6pa>KeHiin 
BxoAHoro BMAeocurHana, ycTanoBneHun 
CKOpOCTM KOAMpoBaHMn B Ka^KAOM sapaHee 
saAaeaeMOM 6noKe M3o6pa>KeHMn, na ocnoae 
BejiMMMHbi npeAena KOAMposaHMn m oSLi^ero 

KOJlMMeCTBa npMFOAHblX K MCnOflbSOBaHMlO 
AaHHblX, OTJlMMaiOLL^MMCn TeM, MTO sanMcaHHbie 

AaHHbie nojiyHenb! b peayribTaTe KOAMposanMn 
BXOAHoro BMAeocMrnana TaKMM oOpasoM, hto 

CKOpOCTM KOAMposanMn B Ka>KAOM M3 
COOTBeTCTBeHHblX 6nOKOB M306pa)KeHMfl 
COOTBeTCTByiOT CKOpOCTM KOAMpOBaHMn, 

ycTanoBJiennoM Ann Ka>KAoro 6noKa 

M306pa)KeHMfl. 
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